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ageicultubai chemistby— agbotechny. 

Organic agricultural chemistry, J. S. Chambeblain (New York : The Mac- 
millan Co ., 1916, pp. XYII+819 ).— This volume is divided into three sections: 
( 1 ) Systematic, which includes the study of the composition, constitution, 
character, and relationship of the more important organic compounds occur- 
ring In plants and animals; (2) physiological, which embraces a study of the 
chemical reactions Involved in the fundamental processes of living organisms, 
in the utilization of food by animals, and in photosynthesis in plants ; and 
i3) crops, foods, and feeding, which Includes iiu» study of Hie distribution of 
food constituents in agricultural crops and the principles of animal foods and 
Ming. The presentation of the subject matter is general and of such a 
nature as to follow a course in general chemistry. 

An introduction to the physics and chemistry of colloids, E. Hatschek 
[Philadelphia: P. Blakis ton’s Son & Co., 1916, 2. oil., pp. IX +101, figs. 11).-- 
This is the second edition of a volume, the subject matter of which has been 
essentially noted (E. S. It., 29, p. 60S). The only substantial addition to the 
text of the first edition is an appendix on experimental technique. 

Studies on plant colloids, II— VI, M. Samec et al, (Kolioidchem. Beihcftc, 
({1912), Ho. 8-5, pp. 182-11+ figs. 18; 5 {1913), 2fo. 5, pp. 1*1-210, figs. 31; 
j {191*), Ho. 1 , pp. 23-5+ figs. 12; 1 {1915), No. 6-12 , pp. 181-171, figs. 9; 8 
(1976), No. 1-2, pp. 38-62, figs. 7).— Five papers are presented. 

II. The stability of starch solutions, M. Samec. — Continuing the study pre- 
viously noted (E. S. It., 30, p. Ill) it is shown that the viscosity of a starch 
solution decreases appreciably with time. The final viscosity of a 1 per cent 
starch solution lies within the limits of the viscosity of molecular disperse 
systems. This decrease in viscosity is greater iu dilute than in concentrated 
solutions. Hydrochloric acid retards the initial viscosity of starch solutions, 
tat later prevents a decrease (stabilizer). Alkalis in the lowest concentration 
'“crease the viscosity of starch solutions and in higher concentrations coagu- 
late them. Of the neutral salts ammonium sulphate and ammonium thiocy- 
an ate also decrease the internal molecular friction of the starch particles. The 
sensitiveness to the action of electrolytes decreases with increasing age of the 
torch solution. With a decrease of internal friction the electrical conductivity 
Increases. 

Tbe removal of the ash, the action of electrolytes, and also the change in 
^ behavior of starch In the electrical field can be explained as due to the 
ttosence of an ionized starch-phosphoric-acid complex. 
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III. Changes in starch by removal of the ask and solution, M. Samec 
F. von Hoefft— The three processes of removing the ash, solution, and agio? 
produce the same changes in the properties of starch, viz, a decrease in ^ 
internal friction and in the influence of adds and bases on the latter. The 
rapidity of the changes is proportional to the temperature. Simultaneously 
with a decrease in viscosity there is an increase in the electrical conductivity 
and a decrease in the amount of starch precipitable by alcohol. The osmotic 
pressure is only slightly lowered, while the optical rotation is slightly increased, 
The titratable acid Is also increased. At ordinary temperatures only smag 
amounts of electrolyte can be extracted from the starch by water, but ns the 
starch grains swell the amount extracted increases. It is indicated that the 
above observations and many others made by earlier investigators can be ei< 
plained by the presence of an amylophosphoric acid. 

IV. The displacement of the phosphoric acid content by a change 0 / comm 
of the starch and by diastatic cleavage, M. Samec From starch grains which 
had been treated with potassium hydroxid a fraction containing phosphors 
and a phosphorus-free fraction were isolated. By the diastatic cleavage phos- 
phorus-containing dextrins which possessed all the properties of electro-nega- 
tive co iioids were obtained. On boiling with water these dextrins were de- 
stroyed and phosphoric acid was set free. 

V On soluble starch , M. Samec and S. Jencic. -Starch, in being converted 
to the soluble form, was essentially changed in structure. In most instant 
a contraction of the starch particles was apparent, while in exceptional cases 
there was no alteration. Most soluble starches contain phosphorus, but m 
those prepared according to the procedure of Malfitano and MoseM^I 
those prepared by heating in glycerin. On account of the variations in the 
physicochemical characteristics of the so-called soluble starch the term is cot. 
sidered scientifically inadequate. The experimental procedures used id the 

investigation are described in detail. 

VI On alkali starch, M. Samec.-By the action of alkalis on starch a numbe 
Of different modifications could be demonstrate, 1. The fomuttum ■ x » « 
these was attributed to the nothin of the alkali with the 

the starch (amylopbosphate). By the continued action o ‘ 
are also bound at other points in the starch molecule, forming 
substances finally cause a cleavage of the starch complex. ^ „ a 

Crystalline /3-methyl fructosid and its tetracetate, (■■ ■ • - 

Bracks (./oar. Amcr. Cfte*. Boc, tt (««>. «• f “ !' ‘±1 ’* ^ 

A fourth crystalline pentacetate of galactose and som* related ! 

C. S. Hi'tisok and J. M. Johnson (Jour. Amor. Chou,, hoc., M (»»■ 

pp. 1223-1228). Tridpptate method, D- 

The determination of phosphoric acid by the urany , 

Crispu nnd It. W. Tu.nr.nu (»>«!.* UuMouh* ■<*>»£■ ^ ^ 
prwfilttt. l\etherlan<l»], So. 11 U91S), PP ■ 0-' /j6 ’ ' u ra»rH> w,,,! 
(1910), So. 1-2, PP. IJl-m-S modified pr<«-dm-c (le , s il. » 
method for the determination of phosphoric mid ^ ' phosphate. the 

phosphoric add Is first precipitated as ammonium-" . - • wiiU f 

precipitate dissolved in ms-tic acid, and the »>« " ; « 1 , otl , ria in*- 

- . i + 1 .,,. ninth nd is ai«llull»l^ W f 


standard uranium solution 


of "the" various forms of phosphoric acbl pn-siuit in fed^^^ ^ 
usual inherent difficulties. Experimental data Mbnult ^ ^ton. »* 

posed procedure with the official methods o ' __ M 

711 - 151 < 1 9W ’' : 

-Compt Rend. Acad. Sci. IParisl, 100 (1910), No. lh PP- 
19, pp. 817-818. 
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cate Its accuracy. The uranyl oxid can be easily recovered k 

precipitate. “° Vered from the P»<*P<«*te 

On the solubility of phosphoric acid in Thomas slur h» .. 

water containing carbon dioxid, J. G. MAscHHATOrl'ml Tvl ^ 
Ondenoek. RijkslmibouwproeWat, [Netherlands! No n Landbmwk - 

W 5). - Analytical data indicating the amount of’ phosphoric add ofThoi^' 
slag soluble in water containing carbon dioxid, with various * f lh 
Chun odd and silicate present in the slag, are snbmitt^ta de^The dT 
are discussed and the value of such a procedure for determining' th» >, 
phosphoric acid in slag fertilisers is emphasized. “ 6 available 

Experiments on the extraction of potash from wy om ingite R r w. 

(P. S. Oeol Survey, Prof. Paper No. 98-D (19J6) m r, ir>\ v>-' " 3 

records experimental data on the chemical and mineral mil,- e 1 ® 5 ® 
(a lava occurring extensively in 

County Wyo.) its behavior in water, and the effect of heating with -JXm 
sulphuric acid, potassium bisulphate, aiunite, calcium carhonntL ff ’ 
*rid, magnesium ch.orid, a bittern, and amioniumTnlpC The 
luge of the total potash extracted by heating with the various , , P 
from 16.2 to 57, the largest amount being obtained bv beatin- with a]unite“ 8e<i 
It is Indicated that while the experiments described can not all be considered 
K commercial possibilities they may be suggestive to other investigators la 
save the repetition of considerable preliminary investigation. g t d 
A new apparatus for the determination of soil carbonates and „„ 
methods for the determination of soil acidity E Tunic I r a 
Unm Chem 9 (,9m No. 4, pp. 34 ,- 345 . figs. 2)._ A new form of applatuT 

aom ,R s H - 34 ' p >5 

Experimental evidence indicates that there evkt in th* , n a 
» ci^ which arc designated as active and latent Methods tothci lf 
rate determination are proposed. It is further in, licit, ,1 that .. •, f? 

b due to true acids and not selective ion ads,7r^ln bv lpl the * 

the active acids in different soils varies greallv which' is of nrn dlt} ° f 

See also a previous note by the author (E. Sr'.mI™ P Dle 

l al7 su t HaWliia “ S0US ' T ' McG “>“ (Hawaii Si„. Rp , ms 
JMJ-.W). -Slight modifications in the official methods to meet certain nerui' 

TtSTZ mw wai,an sons ’ notab * ~ ZXSZ 

with touring - are P T ntol tOSOll,er wi «> ^ults secure,! 

properties of hydrochloric acid tUUe ° f ' USeStl ° n UP0 " the "*** 

aa Wolrllr”! 1011 ° f , sma11 quantities of hydrocyanic acid. M. 0. Jons- 
t« require certain minin' T U (E S ' R " ' M ' 709 > has «wn sliown 

- accural ** ta * naMteil "> 11 convenient 

Tunic arid The notice «* doterminiiliou of small quantities of bydro- 
^>nod Ml or „Sr: *7*™* iS '' X,r:U,fti " Uh «*«* and then 
organic colorin'" matter w ldti* 7 thc P™"*** 1 " 11 of the ferric thiocyanate. Any 
t,te is removed from tlm ! T* ", " i,h th ’' * >’f the ferric thiocya- 
^procedure,, 0 1 . Ut, °" Pxtraotio » with ethyl acetate. 

“ to Hawaii ExDerimH“* , - <>0 " ni ' 0tU, “ wlth s0,m ‘ dicuiical work on cassava 
Tjj e . ^ymment fetation. 

ve g'etable foods, A. L, Wtxtox, X Moelleb, and Kate 


Piston v nrI . “y ™ ^ j. moelleb, and K 

L. d Som - Inc " *• td., rev. ami nil., pp. 


figs. m sni '-' ca., rev. and enl, pp . 

^ (E- S. R. 17 ‘ ™*r lnme 18 tlie seC0lul editi()U of the work previously 
* P* b) and deals with the microscopy of vegetable foods. 
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with special reference to the detection of adulterants and the diagnosis ol 
mixtures. The first part is devoted to general considerations, methods, app*. 
ratns, reagents, etc., while the succeeding parts are devoted to the micros^ 
of the individual substances. The subjects considered are cereal product 
together with the commonly associated impurities; oil seeds; legumes; nuts; 
fruit and fruit products; vegetables, such as tubers, roots, fungi, etc.; alkaloid 
products and their substitutes; spices and condiments; and commereiaUtarche*. 
The text is fully illustrated and a general bibliography and glossary m 

Quantitative sublimation and its application m food analysis, 

Concur (Ann. Falsit, 9 (1916), So. 88-69, pp. 96-98, fig. 1).- This article 
scribes a small sublimator which is easily constructed and yields guantltutit, 
results. A method tor the determination of caffein in coffee and in tea. using 
this apparatus, is also described. 

Studies on commercial chicory, M. Sisot and G. Jobct (An*. Fold/, i 
(1916) So 88-89, pp. 48-fiS).— This article describes commercial chicory prat 
ucts and indicates the regulations adopted by the Congress of Paris in 1909 
tor the control of the purity of the material. Complete analytical data of > 
nnmber of genuine samples, together with data of adulterated samples am 
imitations, are submitted in detail and briefly discussed. 

The determination of the constituents of cotton seed and peanuts and 
their determination in feeding stuffs, J. A. Ezrndam (Vmlag. Mml. 
Onder-od; RijkimdboUKproefstat. [Netherlands], So. 11 (1915), pp. 89-ti. 

n l_The author describes a microchemical method for the determination of 
the presence of cotton-seed meal in a mixed feeding stuff aud also a procedure 
tor the determination of small amounts of peanut oil cake. 

The action of copper solutions on sucrose. Determination of nmrt sv 
in the presence of sucrose, E. Saillasd (Compf. Rend. Acad. Sc i [lom]Jfl 
(1915) So 20, pp. 591-698). — In determining reducing sugars m the ptfea« 
If sucrose au error is introduced which yields high results. The Im«- 
reduction is dependent on the concentration of the sucrose and of theredn* 
sugars on the copper solution, and on the manner of heatmg. Analyha 
submitted demonstrate .hut an increase in the q«an «* ■« ^ 

decreases the amount of reduction of sucrose Who ^the todn ^ ^ 
correspond very nearly to the amount of coppei in solution tne ^ 

practically aegiigible. The time of heating and the 
won also affect the amount of reduction of sucrose 
for the determination of reducing sugars in beets, sirups, sugars. 

18 ^normal' solution of the material is cleared with lead 
lead removed with sodium carbonate, and the. reduci g^ r andtt «.o 

50 cc. of the dear filtrate by adding 10 co. of ^ ^ atfr(llll(S t 

alkaline solution and heating for IS minutes on ' ‘ ^ and ^winne 

64° C. The cuprous oxld Is then filtered on an . d in the m* 1 

according to the Bertrand procedure. Tim *»*», « 
fled procedure is less concentrated than the one g • SfdUar d W 1 
The determination of sucrose in beet molasses (Cl^ g^ ^ 
neutral polarization method), E. Saiixaro <J _ ' ’ u , or roain«' 

pp. 4M«)-Aa Previously noted |U H„ 28, t y 

that the presence of nitrogenous substances (*m ■ ag to «•»* 

min, glutamic acid, etc.) so Influences the plane of obvia tcs tbe eff 

method of Cl ergot unreliable. A modified m polar®®’ ‘ 

of the nitrogenous substances present by de i vnr ions salts 

neutral solution is described in detail. The effect ol 
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sucrose, tie invert sugar, and on the nitrogenous u. 

solution was also studied and the results recorded. An*]J^i *“ the Sllgar 
the accuracy of the modified method by the close am* data indicate 

obtained by the usual copper-solution procedure. ^ eement with results 
A new species of alcohol-forming bacterium isolate - . 

stalks of sugar case infested with the cane borer Diatrsa saceh! ’ ° f 

0ffl» (Jour. Boot, 1 (1916), No. 2, pp . 235-2. )6 P i ,7!!™ a ’ W. L. 
cultural, and physiological characteristics of a new SDeciea J- ““Phological, 
bacterium isolated from borer-infested sugar cane, which the l it ™” 8 
Bacillus mccharalis , are described in detail. Sucrose ah * aS Damed 

nite, lactose, galactose, raffinose, maltose, and glycerin lavuIose ' man - 

the organism. From field experiments on the sugar ciup if - feruien ted by 
"B. saccharalis does not Induce any marked deterioration nf n < \ 0ncIuded that 
in* and indeed the apparently negative results which In<r ^ ° f STOW ' 
purity in the Inoculated canes is well within tteranUn! a h ' sher 

the action of the species.” ' ™ EC of possib, « results from 

The conservation of potatoes by spontaneous and pure culture w , „ 
souring, W. Volts and ff. Jantzon (Landw. Jam is (19/5) T “ culatlon 
5 «,.-Two methods for conserving the surplus Ix,talo crop a l r t** f ' 
stock food, are described in detail. p ’ ater t® he nsed as 

It has been demonstrated that for raw potatoes only water-tight , 
trete or mortar lined) are practicable. Coder average f- . PtS , (con ‘ 
the total loss of nutrients is never more than from 5 to 10 *1°^ ! COndltions 
arth pits for steamed potatoes the loss in nutrients h never T* ^ In ***** 

» » ^ «*• With water-tight pits this if rCe^ t" fr "m "o “ °“ " 
The spontaneous souring process is not recommended for ™ 10 ^ C * Qt 
iccount of the possibility of infection by mtho^ni ■ f genera use on 
«* yield a spoiled product uZ e for “ “ 
ncthod, using steamed potatoes which are inoculated ffh Sari/if™ CUltllr!! 

B. India aeidi, B. MWWH. or mlxed cf itu es 
frit, is easy and practical and yields the most reliable results 

^xz^rt jwi-r to — 

•sstsasri: szar ° f 0,6 ~ s « - — 

:: the feasibiuty ° f «■*»* *• 

** d Z ‘ he SUI * ,as ««P. A. C. <w 

indtngs of the secretary of the p lif ri PP i ' !) ' _ ~ Thls Pamphlet reports the 
to to ascertain the <-2n m ^ , PUt> ‘ C Domain Commission in his investiga- 
» tie domestic and hfehf 1 P 0SS " billHc3 of <1rie,i Potatoes or potato flour 
- ” “• - *“ » — 

METEOROLOGY. 

t f^“° giCaI da ‘ a 111 (o ” castin S changes of 
(Nnodlva n ‘ he ” eteorol °^ of Rose, Nevada. 

' bl{| i supplements an earlf ‘ '/* W5) - pp ' **• *&. fO).-This bulletin. 
"■"Wilts of a study of let * St,lti ° D (E ' S ' R ” 21 p ' U) - re P° r t s 

With the obiect e/rf 0frtaiI phmomena at different heights, under- 

[ ""’•■•ting frostThe maTTf”*' “ P0SSlble ' 0,6 Talue of Bpper ' alr da ta 

‘"tanoonsl, on'ml employed chiefly consists of records obtained 

»a the summit of Mount Rose and at stations in near-by 
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valleys. Analyses of these records have been compared with results of sta,> 

researches conducted elsewhere.” ...... 

Summarizing the results the author concludes that the general relation 
or connection between the conditions recorded at the summit and base stations 
of Mount Rose appears to be practically the same as that found to exist beta-ten 
the summit aud base stations of mountains in other parts of the world. 01 the 
decided falls of temperature or cold waves occurring on the summit during 
four rears of observation, about one-l.alf were accompanied by nearly s ,„. 
chronous changes at the base stations ; one-third were followed within 48 1** 
bv lower minimum temperatures at the base stations ; one-fifth were followed 
hv a slight rise of temperature at the base stations. In the instances where 
cold waves on the summit precede those at the base, particularly those where a 
rise of temperature occurs at the base, the cause is probably local gradients 
less steep than usual, mechanical cooling of the air at the summit daring , 
strong wind, or clouds or fog in the valleys and below the summit. Such, 
condition however, does not appear to be a very stable one and probably <n 
not exist very long. Abnormal falls of temperature or cold waves occur mast 
freouentlv when a cyclone or area of low pressure is about 500 miles south nr 
southeast and an anticyclone or area of high pressure about 300 miles Mb- 
west of Mount Rose. When well-defined cyclones and anticyc ones pass over 
or near Mount Rose, the changes of temperature at the summit and tom 
nearu- wnchronous. for at such a time the winds at all levels are hrgbor da 

normal and the atmosphere more nearly homogenous. 

Thile the author believes that data from high-level stations, sub mm 
rL Tn this bulletin will he found valuable in local forecasting, they 

ss—rsipsS 

movements of the atmosphere h iuvcstisutions caD 

previous years (E. S. R-, 32, P- 810 >- , l w i ln the sura™ 1 '? Rton 

Among the subjects of special Interest briefly <> ls watersheds in 

are the progress and present status of snow as a - 

Utah, Idaho, Wyoming, and Arizona which arc be S 0D ; a prelim* 

measuring the water which may later 1 * avail»Me ' t X, be distribution ^ 
trial of a scheme of utilizing amateur wireless 

weather forecasts! improvement of the by ««* u 

(ireat Lakes; and observations on the extent nirf d. - ln Kanal s.»r^ 
•' The heavy and continued rains of May and 3 ' • m rirt rs, W5« 

and adioinlng sections, while not producing marked flood- 
t tieless wrought immense damage to standing (:r ‘ J P 3 - nu ‘ by reason of J 
otal destruction along the rivers and am. 11 * ther ’ 

saturated condition of the soil, it being .mpractmable w P ^ ftrD1 . 

ground dried out. An additional ** 

Kansas places the amount at $ , . » ^ 

Missouri east of Kansas City. . hr sections (V- & [ g 

Climatological data for the United States 7 6: * » 

Weather Bur. Climat. Data, 3 (19161, Hot. 6, pp 
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2 figg. 6) .—Those numbers contain, respectively, brief summaries and 
detailed tabular statements of climatological data for each State for March and 
Infill 191®* 

* Climatology of State College, Pennsylvania.— II, Precipitation (rain and 
* W. Fkkab (Pennsylvania Sta. Rpt, 19V t , pp. 253-34 7).— This is an 
Taborate discussion of precipitation at State College, Pa., based upon ohserva- 
!• QS from 1880-1913, inclusive. It supplements a similar discussion of the 
temperature of this place published in a previous report (E. S. R., 34, p. 115). 

The records show that the locality belongs to the common class as regards 
hours of greatest rainfall frequency, namely, that in which rains are least 
'•equent in the hours immediately preceding noon. 41 The larger precipitation 
t the afternoon as compared with the morning division of the late spring and 
immer days is due both to the greater frequency of the rainfall at that time 
f day, and also to the greater average quantity of the afternoon as compared 
1th the morning rains. In like manner, the night time precipitation is on the 
verage greater than that at other times of day during the remainder of the 
ear and for the same reason— that the night rains are then the more frequent 
nd'ijore copious.” The summer daytime precipitation is about one-half 
mater than that occurring by night when the total precipitation through the 
icrioii is considered. 

11 Considering the number of rainy days in the year, as indicated by the 
xcurrence of measurable precipitation, 1886 with 99 days had the least, and 
19 U with 157 days, the most. The average for all years was 130.3 days, or 
about 4.3 days out of twelve.” 

The largest precipitation occurred in the summer months; the smallest in 
the winter. The data give no support to the popular idea of the relation of 
rainstorms to holidays or to equinoxes. 

The average annual rainfall for the period was 39.762 in., and this was dis- 
tributed by seasons approximately as follows : Winter 8.82 in., spring 10.52 in., 
summer 11.76 in., and autumn 8.38 in. There was no regularity of annual pre- 
diction. “Of the 30 years for which the records are complete, the annaal 
ital falls below the average in 13 cases, and exceeds it in 17 cases. The 
ctreme range is from 30.845 in. in 1SS7 to 46.5-15 in. in 1891. a range of 15.7 in., 
hich is more than half of the minimum. The mean between the extremes is 
8.695 in., or 1.067 in. below the average.” For one-half of the years the annual 
verage was above 40 in. 

As regards unsettled weather the winter and spring months showed the 
ireatest frequency and the summer months least. Dry spells, that Is, periods of 
^ flays or more in which less than 0.1 in. of rain fell, were very irregularly 
distributed among the months, but the last four months of the year showed 
tteta in the greater frequency. ** That is. the dry spells are most frequent at 
toe season when the number of crops that can be directly affected is least. May 
tods next in the order of frequency, and represents a critical period iD the 
ffeof the majority of farm and garden crops, but .Tune had but one dry spell 
to toe thirty years for which the detailed records are at hand ; so that it tends, 
011 toe average through many years, to compensate for the May fickleness of 
pto supply.” 

The average seasonal snowfall for the period was 47.18 in. It ranged from 
8,01 in. in the winter of 1888-89 to 83.14 in. in the winter of 1907-08. The 
snowfall of a single month was that of February, 1908, when 41.8 in. 
, 9 1 The ratio of rainfall to snowfall of the winter season was as 74 of the 
to of the latter. The greatest snowfall in any one day was 17.5 in., 
Pdi 5, 1902, 
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Meteorology for 1913, H. D. Edmibton ( Pennsylvania Bta. Rpi ^sn 
$90-399, 491-^518) —The observations here recorded are of the same char ^ 
as those reported in previous years (E. S. R., 34, p. 118). The summarvf 
1918 is as follows : y or 


Summary of meteorological observations at State College, Pa., 


Kind of observation 


Growing season 

I (^Piil-Septeni^ 


Barometer (inches): Mean 

Temperature (*F.): 

Mean 

Highest 

Lowest 

Greatest daily range 

Least daily range 

Rainfall (inches) 

Number of days on which 0.01 in. or more rain fell — 

Mean percentage of cloudiness 

Number of days on which cloudiness averaged 80 per 
cent or more. 

Last frost in spring 

First frost in fall 


30.02...1 

60.6 

93.0 (July 1) 

4.0 (Feb. 2, Mar. 7).',. 

37.0 (June It) 

33.0 (Apr. 28, Dec. 3). 

39.83 

127 

49.4 

79 


93.0 (July 1). 

37.0 (June uj. 


18 . 38 . 

59 . 

14,3. 

30. 


June 10. 
Sept. 9. 


Ohio weather for 1915, J. W. Smith and C. A. Patton ( Ohio St-a. BulSSt 
{1916), pp. $49-428, Jiffs. 61).— The temperature and precipitation throughout 
the State during each month are shown in charts. The usual summary tables 
are given showing temperature and rainfall at Wooster and throughout the 
State (1888 to 1915). 

The mean temperature for the year at Wooster was 48.9° P. ; for the State, 
50.8°. The highest temperature at the station was 91°, July 16; for the State, 
99°, July 31 The lowest temperature at the station was — 13°, January 24; 
for the State, —22®, January 24. The annual rainfall at the station was 
42 D6 In. ; for the State, 40.83 in. The number of rainy days at the station was 
132 ; for the State, 123. The prevailing direction of the wind was southwest 
at the station and in the State at large. 

SOUS— FERTILIZERS. 

Soil survey of Folk County, Georgia, D, D. Long and M. Baldwin (P* & 
Dept. Agr., Advance Sheets Field Operations Bur . Soils > 1914, PP- 
map 1 ). — This survey, made in cooperation with the Georgia State CollepBO 
Agriculture and issued July 5, 1916, deals with the soils of an area of 3 ■ - 
acres, comprising parts of the Appalachian and Piedmont Plateau province^ 
northwestern Georgia. The greater part of the county is rolling ^ 
Drainage is said to be generally well established. The soils of the art® ^ 
of residual, alluvial, and colluvial origin. Exclusive of rock outcrop, * 
types of 16 series are mapped, of which the Clarksville gravelly l° am ^ n 
Talladega slate loam cover 33 and 10.1 per cent of the area, respective y. 

Soil survey of Jessamine County, Kentucky, R. T. Allen {U. 8. 
Advowee Sheets Field Operations Bur. Soils, 1915, pp. 29, fiff- L aer es 

survey, issued June 24, 1916, deals with the soils of an & rea 0 
in the bluegrass region of east-central Kentucky. t&g nor th-: 

“In the southwestern part the county la hilly and broken, w ef>on ty iB 
era section 1 b predominantly gently rolling. . . - I* 1 geDera _ f c ent rf 
well drained.” “The upland soils . . . comprising about areas 

the area, are residual from limestone, except iu some eomp& rat:ive 
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. toe southwestern section, where they are derived from sandstone.” Includ- 
rough stony land, seven soil types of five series are mapped, of which the 
Hagerstown silt loam covers 77.3 per cent of the area. 

Soil survey of Gage County, Nebraska, A. H. Meyer, B. R. Burn, and 
V A Bengtson (17. S. Dept. Agr., Advance Sheets Field Operations Bur. Soils, 
mi PP- ft- ** map 7 ). — This survey, made in cooperation with the 
Nebraska Soil Survey and issued June 10, 1916, deals with the soils of an area 
of 547,840 acres in southeastern Nebraska lying entirely within the glaciated 
Lrt of the Great Plains province. 

"The topography ranges from almost flat or plainlike to rolling, with steep 
to abrupt slopes along drainage ways, bordered by rather high rock ledges. 

a whole the county Is well drained.” “ The soils of the county are classed, 
oil the basis of origin and mode of formation, into four principal groups, (1) 
soils derived from loess, (2) soils derived from glacial drift, (3) residual or 
or partly residual soils, and (4) alluvial soils.” Excluding meadow, ten soil 
npes of ten series are mapped, of which the Carrington, Grundy, and Wabash 
silt loams cover 51.4, 18.4, and 14.7 per cent of the area, respectively. 

The soils and agricultural development of northern New York, E. 0. 
Fippn? ( Cornell Countryman, IS (1916), No. 7, pp. 510-515, figs. J).— This arti- 
cle deals briefly with the soil characteristics and agricultural conditions of an 
irea of approximately 14,500 square miles, including all of eight counties and 
arts of six counties in northern New York. The topography is that of a great • 
central mountainous dome receding to low plains. The soils consist of non- 
agricultural mountain soils, lowland soils, and lake and terrace soils. It is 
stated that drainage is the most pressing need of these soils and that liming 
is also necessary. 

Soil survey of Wake County, North Carolina, L, L. Brinkley, N. M. Kibe, 
R. T. Allen and B. B. Derrick (U. S. Dept. Agr., Advance Sheets Field Opera- 
tions Bur. Soils , 1914, PP- 45, fig- j, map I).— This survey, made in cooperation 
with the North Carolina Department of Agriculture and issued June 30, 1916, 
deals with the soils of an area of 537,600 acres lying in ihe Piedmont Plateau 
and Coastal Plains regions in central North Carolina, The topography ranges 
from level to hilly and broken. The county is said to be well drained. The 
soils are of residual and sedimentary origin. Twenty-two soil types of nine 
Kries are mapped, of which the Cecil sandy loam, Durham coarse sandy loam, 
d Cecil coarse sandy loam cover 21, 14.3, and 10.4 per cent of the area, 
spectively. 

Soil survey of Geauga County, Ohio, C. N. Mooney, H. G. Lewis, C. W. 
nrFLER, and 0. Gossard (17. S. Dept. Agr., Advance Sheets Field Operations 
Soils, 1915 , pp. 37, fig. 1 , map i).— This survey, made in cooperation with 
« Ohio Experiment Station and issued June 30. 1916. deals with the soils 
! an area of 283,680 acres in the Allegheny Plateau region in northeastern 
Wo. The surface varies from flat or nearly flat to gently undulating or 
and hilly. 

“The soils are predominantly silty. They are of glacial origin and derived 
Jr selj’ from sandstones and shales of Carkmiferuus age. According to 
opographic position and mode of formation the soils fall into three general 
Paups — glacial upland, or unmodified till soils ; glacial-lake and river-terrace, 
)c modified till soils ; and river flood plain or alluvial soils, with muck and peat, 
* cumulose formation,” Including muck and peat 16 sell types of eight series 
516 tapped, of which the Volusia clay loam and loam cover 61.7 and 11.4 per 
the area, respectively. 

63270°— No. 6 — 1G 2 
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Some alkali soils in Ohio, J. W. Ames (ilo. Bid. Ohio Sta 1 (1916), .y, . 
oo 209 210 ). — It is stated that the areas of alkali soils in Ohio arc located in 
the "southern part of Highland County and in Brown and Clermont counties. 
Examination of the alkali soil in one case showed contents of magneslaa. 
aluminum, and sulphur equivalent to 4.27 per cent magnesium sulphate and 
4,9 per cent aluminum sulphate. 

Soil survey of Frederick County, Virginia, J. B. R. Dickey and w. B. 
,, nm (f7 s D ep t Agr., Advance Sheets Field Operations Bar. Soils, ig, iipp 
, 8 vls \ fi„ l map 1 ).— This survey, issued June 22, 1916, deals witli the 
soils of an area of 274,060 acres in northern Virginia. The county is divM 
into valley and hill regions, the topography of the former being undulating 
rolling. The hill country has excellent surface drainage 
The soils of the county fall Into three broad general divisions. “The most 
extensive division comprises the soils of the Appalachian Mountain provinte, 
nr the soils derived from shales and sandstones, while the most important 
a-riculturally is that group of soils found in the limestone valley province, 
Z the sous in these provinces are, with possibly one exception, residual. . . . 
The third division Includes the alluvial soils.” Including rough stony land. IS 
soil tvpes of nine series are mapped, of which the Dekalb gravelly loam, Bert, 
shale team, and Hagerstown clay loam cover 24.3, 18, and 10.1 per cent oi it. 

1 r Th / ^loess 'soils of the Nebraska portion of the transition region.-! R 
Tl mi sci.. 1 (1916 1, AO. .5, PP. m-258, pi*. 6, fig,. 

papers are presmit and organic carbon, F. J. Alway and G. K. Me 

efficient, is strikingly uniform both from . field £o field ^ a ^ 

from the surface downward in the same fielffi It is lowest ^ ^ ^ 

areas and highest in the two eas ern. • either the second or the 

dividual fields are compared, the loftiest is found Taluc ls found b> 

third foot, in which two it Is veij sunila . tte 1W* 

the surface foot of the three eastern areas, and in the 

western. ... . v< - r n<™nicitY is too sl$ 

■‘The effect of the organic matter upon the hjg_ t)lis W c; 

to be detected, a change of even 100 per cent ~ flelr i s decrea* 
without distinct influence. The nitrogen content in *U st eadiU 

from the surface downward. In the surface too • - ns , n „, e first » 
there beiDg in geueral about half as much in the _ 1 ^ 50 per cent M 
section. The nitrogen in the surface toot <««» * w such 6> ' 

the most easterly to the most westerly holds, y areas shew as 

permit a definite grouping of the areas. p mlis ' - h flrst , la tin' ' 

content In the second foot as do the ^ n()t show Ite 

also there ls a decrease from east to west, t# sixtb foot . • • * 

change exhibited In the first foot. In the . . • surface foot is very » 
ferences are small. . . • The organic car o ^ ' #( tbe former is * ' 

in distribution to that of the nitrogen. lL 
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niately twelve times that of the latter, the ratio bein* 

ity of the climate. When the inch sections of the surf Dflaenced by the ar U- 

the organic carbon decreases slightly more rapidly thmd ^ considered 


or me lunuauc. trucu me men sections of the ’ J c arm- 

the organic carbon decreases slightly more rapidlv f ° 0t ^ consid€r ed 

average ratio being 13.4 for the first and 11.3 for th f ^ ^ n ^ rogen » the 
In the levels below the first foot also a similar differ 6 tWelfth inch seet ton. 
crease is observed, the ratio in some cases falling as 1 ****** ^ the rate of de ‘ 
less rapid in the western than in the eastern areas th? T 6 ‘ The decrease is 
content in the fourth, fifth, and sixth feet being hi^h a ' mge orgauic carbon 
terly areas than in the two most easterly, while th S lh ^ tW ° most wes ' 
The decrease in nitrogen and organic carbon in the c ° * Uitrogeu is lower, 
west . . . [is] attributed to the greater vegetative 1 ^ fr ° m eaf5t to 

spondingly more rapid decay in the eastern areas. ** Wtn wlthout a corre- 

“The water of constitution (the difference botwe 
ganic matter) decreases from east to west, the I- lle “ atter and or- 
with those in the hygroscopicity. Compared ’ with the H 10DS concord ant 
formed on loess, the organic carbon and the nitrogen chern02em soils 

face soil and in the subsoil, the amounts found in the eaT ° W b ° th in the sur ' 
to the minima reported for the chernozem The jf D areas bein * ?imila r 
areas, in so (ar as the nitrogen is concerned,' in contrnTllt'T 016 Se,ularid 
are as ‘raw’ as those from the humid areas not „„„ _T, 1116 arid subsol| s, 
growth of nonleguminous plants.” ’ “PPorting a satisfactory 

A list of 20 references to literature bearing on the suhiert i. 

II. Humus, humus-nitrogen, and color p r a, ,Wt 13 aI ' pended - 
this report of studies of the humus-nitrogen ami* ZZ “l" 5 M ' J ‘ BIIsh --In 
ia the foregoing article, “the gravimetric method ^ tie 1 V' 8 deSCribed 
hamns was found in the case of the subsoils to foil J J jeterraination ® f 
ataounts of ammonia-soluble, dark-colored organic matter ^ ® C * te . the relative 
metric method is preferable for the subsoils; In the case If tZ f A COl ° ri ' 

— rirgrrrr. ,w - 

“trim ITS * 2 ‘TheirJT 868 *T *"* flrSt t0 ** 
the degree of aridity. In the second foot th dowmvard is independent of 
— than in the firs" whil - Mhe , ,m! T Z™ ° aSt to wa8t * 8 
»incd gravimetrlcallv, short# no distinct It, S tbe humus ’ as d<iter - 
fflrted differences in the percentage nf nt T fr ° m east *° ' vest - No 
:m *n the soils from the most t ff tr ° sea ,n tlle humus were found be- 
The soluble pigment In' the surf^^TY™” 1 th<! m ° St “ id r ’ arts of th « 
"Sfrots east to west, while that in the^t, ,0U “ d to decrease in Pass- 
™iy low amount in the surface fmt JZ ° ,0 SiIth f00t increnses - A rela- 
“» characterizes the soils ftl? th * reiatirely high content In the snb- 
"The colors of the so „! T T* " ridlx>r,io " « f »>e region, 

“>* pigment found by the cotorimef f 5 ”* Z Wneral " ith t,le an 'ounts of 

1 * western area,s i S Hf h “ rt n“ ’ Tha colOT of «* "** 

is shallower than in V i’ d “ the areas the d ath-colored surface 
J 1 * « ‘he dark tou^i atS^L 7’“" < ' l “ m ’ B ’ lriW ' SOi ' surfacps 
' ,r ‘»he absent in thMwss ,f th v "" in ‘ he K ’ ,SSia “ cllernoz ™‘ »P- 

^■metric determinating , ,K,r " 0U ° f ,ri,nsiti00 re r tol ’- 

^ areas to be simZ " US ° f the 801,8 ot ‘he western 

'^Hfornia soils.” aiB0U,,t aurt in dlstrlhu ‘ irt " “> ‘hat of typical 

of cXhe°i M \Tv ” eariUS 0,1 the S,,bject is a PP®“ d «i- 

pp -»K568).^ A na lv io A ’/« ' INS0N and N * 0attjn (Arizona Sta. Rpt. 

y ej> of five samples of caliche are reported, the results 
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of which are taken to indicate that this soil is well supplied with potassium m 
phosphorus and that its potassium-sodium ratio is similar to that found i a 
limestone. 

Soil colloids, W. T. McGeorge (Hawaii Sta. Rpt. 1915, pp. 86, 57).-~Atten. 
tion is called to the invariable presence of colloidal aluminum hydros ifl 
Hawaiian soils of high aluminum content. “In all soils which contain iron in 
excess of alumina, this colloidal gel is never formed.” 

Absorption and solution of ammonium and phosphate salts, H. Strathas^ 
(fiber .4 b sorption und Lomngen von Ammaniutn und Phosphatsaken. 
Vniv. Giessen, 1914, pp. 62, figs. 2).— The work of others bearing on the sub- 
ject is briefly reviewed, and experiments with a number of soils of different 
mineralogical origin and composition, including loamy alluvial soils poor in lhne, 
day, loess, blow sand, stony losim poor in lime, ortstein, marly soil, slaty day 
soil, sericite. slate soil rich in potash, weathered gray wacke soil, weathered 
granite soil, diabase soil, weathered phonolite, basaltic soil, and diluvial m& 
soil are reported. The purpose was to determine the extent to which fts 
absorptive power of a soil for ammonia and phosphates is influenced by decreas- 
ing its content of colloidal material. Solutions of ammonium chlorid and 
sulphate of concentrations equivalent to 200 ec. of nitrogen per 200 ee. of solu- 
tion and solutions of monocaleium phosphate, dicalcium phosphate, and diam- 
monium phosphate of a concentration equivalent to 402 mg. of phosphoric acid 
per 400 cc. of solution were used. 

It was found that in mechanical soil analysis the sedimentation of the fine 
colloidal particles was not a function of the time or the size of the particle, 
making the results obtained by the decantation method more or less dependent 
on an unknown factor. The Schon process was found to be more reliable than 
the decantation process and in modified form was more simple. The absorptive 
powers of soils of different origin and composition were influenced in a varia- 
ble manner by the removal of the finest particles, according to the kind of spar 
sand present. The silicon dioxid present in some basaltic soils, especially in 
the group of particles of a diameter varying from 0.05 to 0.03 m, was 
found to be a new formation from the weathering of bauxite. The compo- 
nents of so-called double silicates were found only in small amounts in many 
soils of noteworthy absorptive powers. Synthetic silicates could ** * * 
acterized as double silicates. Chabazite and sflb.te minerals of 
group were found to be acid salts. Kaolin, us an acid a um num - ^ 

considered to be fundamentally different from the amorphous alum ~ 
Zm o, the soil. The main substance partaking In sol. a » ^ 
change of Ions is considered to be amorphous aluminum silicate, which 
end product of the normal weathering of feldspar ^ alts m!i« 

The influence of a stand of trees on the conte „ Ji 

upland moor soil, II. Kamann and H. Nncta* ' ' f lte solutions 

,»«). Nc. I, PP- S-ll)' Two years' tests of the concentrat on of 
of an upland peat moor soil supporting a stand of birch, p , 
are reported, using the electrical conductivity method. general!) 

It was found that the soluble salt content of the ™ ^ 

larger than that of the bare soil and was less only in ‘ galt content*® 
in salt content of the soils was the same for both >’ e * rS ' until geptgribtf 
rather low in May, increased until July, and ( tests of the m 

It increased in November to its greatest height. La s0 u s lD Ko«® 

leaves led to the conclusion that the rise in salt con « ^ 

ber was due to leaching out of the soluble suits m the uea 
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a p^liiain&ry statement on the present status of the humus nitrogen 
in arid soils, 0. B. Lipman (Soil ScL, 1 (1916), tfo. 8, pp. 285-290).- 
The author reviews experimental work by himself and others conducted for the 
1st part at the University of California. 

The results are taken to indicate that “the method of determining humus 
uitrogen in the ammonia extract of soils is a seriously faulty one, no matter 
much care is employed in boiling the extract with magnesia. The method 
■° s0 faulty as to deserve immediate rejection by all those who are at all con- 
cerned with the correct determination of nitrogen in humus. If the results 
piven are considered in connection with the largest part of the humus nitrogen 
data furnished by Loughridge [E. S. R., 34, p. 324], there can be no question 
that the prevalent belief in the high nitrogen content of the humus of arid soils 
is in error. The facts in hand do not justify any belief in the higher nitrogen 
content of the humus in either the arid or the humid group of soils over each 
other.' 1 

i list of five references to literature bearing on the subject is appended. 

A contribution to the subject of the factors concerned in soil productivity. 
Hoffmann (Kang. Vniv. Sci. Bui, 9 (19U), Ko. 7, pp. 7 9-99, pis. 5). — 
Laboratory experiments conducted at the University of Wisconsin with normal 
peat, sandy, and marsh soils to determine (1) the influence of the growth of 
pare cultures of soil organisms In sterile soil on the growth of wheat, corn, and 
dover seedlings in the extract of such soil, and (2) the influence of the growth 
of corn, oats, and clover in the same soil on pure cultures of bacteria grown in 
the extracts of such soil are reported. 

It was fouDd that " the growth of individual species of haderia in a soil pro- 
duces changes in the soil solution which manifest themselves by an increased 
r decreased development of plant seedlings when grown in extracts made from 
uch soils. Invariably this influence seems to affect the root development rather 
han the leaf development. In repetitions of the same experiment consistent 
■emits are secured as long as all three factors, soil, bacterial species, and crop, 
ire the same. A change of any one factor modifies the results secured. The 
growth of individual species of crops in a soil produces changes in the soil 
solution which manifest themselves by an increased or decreased bacterial mul- 
tiplication in extracts made fmu such soils. The extracts made from a marsh 
soil cropped by corn, oats, or clover in all cases stimulated bacterial multiplica- 
tion. This stimulation was consistently greatest in the case of the corn-cropped 
boil, in contrast to the marsh, the extracts from the cropped loam and sand 
“oils invariably retarded the multiplication of the bacteria grown in the same, 
there is a definite relation between the growth of crops in soil and the growth 
)f bacteria therein. . . . 


"Owing to the variability of the three factors Involved, soil, crop, and bac- 
terial flora, it is impossible to establish any hard and fast laws for all cases.” 

I lacubation studies with soil fungi, S. A. Waksman and R. C. Cook (Soil 
p* UMfi), Ko. 8, p p . 275-281 I) —Ammon i flea I ion experiments con- 
p ^ the New Jersey Experiment Stations with Mucor plumbeus, Peiri- 
flium sp., and Monilia sitophila in pure culture in a gravelly loam soil, using 
^blood and cotton-seed meal as ammonia tes, are reported. 

results obtained are taken to indicate that “optimum moisture conditions 
jUmroonia accumulation by fungi lie near the physical optimum. The proper 
period depends entirely upon the organism. A 12-day incubation 
l! ** P^ferable to a shorter one for practical work. A correlation exists 
L; n biological stage of the organism and the periods of ammonia 
I riatioa; the largest amount seems to accompany the periods of spore 
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germination and the smallest amount the time preparatory to actual spore 
formation. U. sitophila shows the largest ammonia accumulation within thefi rst 
3 or 4 days ; Penicillium sp., between 10 and 15 days ; and M. plumbeus, betwe® 

6 and 10 days. These periods correspond to those of active spore formation 
for the respective organisms.” 

Preliminary experiments on some effects of leaching on the soil flora. 
C. B. Lipman and L. W. Fowler ( Soil Sci 1 (1916), S,pp. 291-2,97).- Pre . 
liminary laboratory experiments conducted at the University of California on 
the processes of ammonification, nitrification, nitrogen fixation, and cellulose 
decomposition in clay loam and blow-sand soils when unleached and leached in 
the presence or absence of 0.1 per cent sodium chlond, 0.2o per cent sodium 
sulphate 0.05 per cent sodium carbonate, or a combination of 0.1 per cent 
sodium eWorld, 0.05 per cent sodium carbonate, and 0.1 per cent sodium 
sulphate, are reported. 

The results obtained are taken to Indicate that leaching affects the bacterial 
flora of soils profoundly. . . . This Is particularly so for the nitrifying, rrfto- 
gen-fixing and cellulose-destroying organisms. All of these processes appear » 
be wholly or almost wholly checked by leaching, especially if salts are present 
prior to the execution of the latter process. .... , , 

A list of seven references to literature bearing on the subject is appealed 
Nitrification in relation to the reaction of the soil, J W Wan (Pm* 
sta. Jfpf. mi pp- n*- VI- Studies of nitrification and the ultra,, 

content of acid soils and soils made acid, especially by treatment with » 
mum sulphate, are reported, the results of which are taken to Indicate tits 
nitrification does not cease in very acid soils. Sol. on which corn and <M 
failed was found to be liberally supplied with nitrates. 

-The absence of nitrates under growing plants is no indication of I* 
niffifving organisms. The variation in nitric nitrogen content of all 
^as on ammonium sulphate plats is parallel to the unequal distribution ^ 
ration. An average plat showed 24.91 parts per mil ion of nitric nim, 
corn Stubble, 13.14 parts per million ou clover smi, 9.23 parts per mi ™ 
clover and timothy, ami 3G.4T under winter wheat. ^ 

Applications of burned lime and ground liK 

materially stimulated the activity ot ^ heat was 

gave higher nitrates than pure lime. Failure of • on the basis of 
“ not due to the absence of available nitrogen as m r *• • is a 

250 nitric nitrogen determinations, indications arc 
active on the very add soils of the ammonium Mutate £» • ^ ^ ^ 
The effect of 1.14 in. of rainfall upon the rat J e7 _ 7 (Jl —Studies o' 
of plat 32, .1. W. Whits (Pennsylvania StallptlSUP^ ^ capillary more 
evaporation from a soil .luring a period of drought .* Lire aD ,i after a hcav; 
mont of water-soluble nitrogen and acids or add salts 

rainfall are reported. . rnhHl the soil to a 

It was found that “the 1.H in. of ralnfa ' !mrc from the^*" 

l.r, in. There was a total loss of 4 per cent of moisture i 

[growing wheat 1 between August 18 and Sei>U‘ml>(M >• September 2LJJ 
oftlie surface 3 in. of soil, as the result of 1.1 - ^ J m8 - 2 ,oU 
creased In corn soil from i .11 to 13,80 1** ‘ ' ’’ ■ T i, e corn soil »>" 

per cent, and in wheat soil from 0.31 to ’ p n f The (,i(Iere ” 
an enormous accumulation of nitrates where con the 

nitric nitrogen content of the three areas studied 
to the presence or absence of vegetation. ., „ en from the «*“ • ( , 

As the result of the rain there was a loss ofnltr^ ^ ^ aDd 0 
follows: 0 to 3 in., 80.75 lbs. per acre; 0 to 6 I , 
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24 in., 68.86 lbs. per acre. “Plat 82 shows consider^ 
acids to a depth of 24 in. At this depth there was f * Ccumillation of soil 
3,221, [clover soil] 1,800, and [wheat soil] 2,500 lbs De 0 ™ ^ C ° rn soi1 ^ 
terms of calcium carbonate required to neutralize ti ^ 7 in ‘’ expressed ln 
crease in the acid content of the surface 3 in. beW 1° present The <*e- 
follows: [Corn soil] 1,661, [clover soil] 1 , 152 , and [q aftCr ^ rain was M 
acre, expressed In their calcium carbonate equivalent” ^ 80113 847 lbs ‘ per 
Stimulating influence of arsenic upon the niWen-fi*?™ 
the soil, J. E. Gbeaves {11. S. Dept Agr Jour Aar i S organisms of 

» «MK «-l» n«WUion to the flndinTnotedTn * (M " ,> "• 

(B. S. E., 32, p. 720), this report, prepared at the Utah F previons report 
brings out that “arsenic can not replace phosphorus in the *?“ lment Stati0D - 
nitrogen-firing organisms, hut it can in some manner literate thT^ °n 
from its insoluble compounds. This may be either a direct . pll °sphorus 
Arsenic stimulates the cellulose ferments, and these in t°n *" miiIrect action - 
activity of the nitrogen-firing organisms. The nitronon firm. '**'* UP<>n the 
eitract, of filtered soil ertract, and soil dried for some time f S ° H 

stimulated by arsenic, showing that arsenic acts mainly bv the °“ r S ‘ Sbtly 
thermolabile body which occurs in the soil.” ‘ J be reraoval of a 

Can soil be steriUzed without radical alteration? D. A Co.emav r n 
Lint, and N. Ropeloff {Soil Sci., 1 <m6) \ 0 « «- 0 H ‘ C * 

liininary experiments conducted at Rutgers College 1 ^ 2), ~ Pre * 

-r <!> ?: ^ * "•*“ zzsz z&srj?* t 

relative sterilizing efficiencies of volatile chemical {2) th 

optics, and (3) the effect of volatile anC “ « in n" 7? “ SOil 
and under pressure at 80* C., arc reported. PP partia vacuum 

It was found that “ intermittent sterilization hv mofinn 7 
to five successive days in moist soil almost completely decimatedtoff 1* 7 
lota of the soil. This was accomplished with but a vlLht7w7 h ?, bactmaI 
cal constitution of the soil, as indicated by tte a.nounf If ! 1 7 Chemi - 

Ordinary steam sterilisation under pressure c^ a cLLl 1 « 7 ° ^ 

«w« Sta. Bpf m s ^ p 0 " Plant . &r0Wth ' W ' T - Mc Geobge 

Mdy soil hiah in „ ’ PP ' . “ S, -~ Pot “Pfrements with red ciav and a 
Ported. "TheL soils' ! T f gr ° W ‘ nB ° Di ° nS ’ mlUet - aDd co ^ s are re- 

•tamo and yes' c Z f * as follows: Hoated in ““**■ >" aa 0Ten 

It the oven were teft ter t ! “ aUt0ClaTe at 10 lbs - P r ««ure. Those heated 
addition, LI l ro f . 7 UrS ' t! ‘ at in the autoc,ara fOT “I* hour. In 
»' kilogram - Carbon tell m 7 ^ following antiseptics at the rate of 10 cc. 
•ItehT;! ! blsuiphid. chloroform, and toluene. . . . 

^ kotiseptlcs nrodm7 tlal . St * rillZat1 ° n bp ° n 0Di0,ls wns very raarked - Voia- 
,as Productive of » ,7? [markedI increas0 - "Me heating in the autoclave 
11 «?or of the millet >St ! DCe eVldently traic toward this plant. An increase 
the soil witfer!" H Wa lf rrelated w,th an increase in ttraptreture at 
“ bai hj heat than tenl'T',,.™* P ' antS are more Ti?orous ia tha i»ts ster- 
having a t t , Tl med b> ' abtiSeptlCS ' U appcars “ the organic 
for lQ the pot heflfgvH t* L nfluenco u P°n onions is without effect upon millet, 
Z 1 * case Of eownpf,« n + h autoclave the P Iflnts are as vigorous as any others. 
■®*ed resulted in a + ’ e ncrease ,n temperature at which the soils were ster- 
8 oa y decrease in vigor. While the volatile antiseptic low- 
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ered the vigor to a slight extent, their influence is not so marked as heat. These 
results clearly show the Intimate relationship between leguminous plants and 
bacterial life in the soil.” 

Variation in the growth of clover on Mitchell field (A), J. W. White 
(Pennsylvania Sta, Rpt 19U. pp. 65, 66, pU. 2 ), -Studies of the lime require, 
meat, the contents of acid-soluble calcium and magnesium oxids and phosphoric 
acid, and the total nitrogen of a soil in a field where clover grew both well and 
poorly showed that the irregular growth of the clover was due to the unequal 
distributions of basic material which controls the reaction of the soil. 

“ The growth of clover and the lime requirement are in close accord. N 0 
other one factor bears such a close relation to the growth of clover — 
[Considering] the sum of the lime and magnesia, which forms the determining 
factor so far as the reaction of the soil is concerned, the two bear relations 
parallel to the lime requirement, though in an opposite direction. . . . 
The limit of acidity may vary with the fertility of the soil, or possibly with a 
difference in the kind of free acid present.” 

Soil management problems (Wiioo«Ji» Sta. Bui 268 (1916), pp. 26-32, figs. 
^)— The general results obtained in experiments on the management of silt 
loam, clay, ami sandy soils, the effect of cultivation on soil acidity, the correc- 
tion of soil acidity with limestone waste from lead and zinc mines, fixation of 
nitrogen in add soils, and nitrate formation in different soil types are briefly 
noted. 

[Reclamation of alkali soils], J. H. Babnes (Rpt. Dept. Apr. ftnuat, 1915, 
App. pp. IV, VI-IX ).— Studies of nitrogen fixation, amraonification, nltnto 
tion and carbon dioxid production in barren alkali soils at Narwala in the Pun- 
jab district before and after mole drainage, cultivation, and flooding mil tana 
water are reported in tabular form, showing a marked increase in bacleml 
activity following such treatment. 

[Soils and fertilizers], N. II. .1. MtLLEE (Arm. Rpf. Prog. Chm. [lo»M 
12 (1915), PP- 211-238 ).— This section summarizes the results of recent 
gations relating to soils and fertilizers. , . > loW 

Effect of fertilizers on soil structure as indicated by e 
C. F. Noll (rennsylvania Sta. Rpt. t9U. pp. » P'»; *>• • 

tests made on plats of clay and silt loam soil, treated ^ are * 
mercial fertilizers, lime, manure, lime and manure, and land plaster 

’"“The plats are divided into four series or tiers of S6 ^ 

each, on which are grown each year in rotation, In the or ^ it 
wheat, and mixed clover and timothy. The dynamoro • ^ JVM 

the fall of 1911 and were repeated each time a tier of plats P aDd 

series of tests were made in plowing sod, three in P * made a t 

three in plowing oat stubble. ... On each p a distance of about 50ft” 
plowing near the ends of the plats and each was for a dista ^ „„ m 

It was found that "the fertilizer treatment has had 'f' 1 16 o, 320, 

soil structure. The nitrate of soda applied at the ra f , "Lfles of 
4S0 lbs. per acre has not materially affected the P P M comp lete coro- 

The draft has been about the same on four manure P a of more organit 
mercial fertilizer plats alternating with them, Thep 
matter In some of the soils has slightly l'«» t ened the | r d ■ jwft J 

Meadow fertilization experiments, M WjJ ' w send, £ 
am), NO. U. pp. 178-189), Five years' expert®^ o{ .even «» 
humus sand, marshy sand, and shallow mountain mead 
ent localities of the Province of SaxoDy are reported. 
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It was found that artificial fertilization with potash and phosphoric acid in 
_ ^ unproved the quality and increased the yield of the crop. When nitro- 
° lUC fertihzation was also employed, especially on grass, the yield was further 
geB eased. Nitrogen fertilization improved grain crops, hut continued fertiliza* 
lDCr with potash and phosphoric acid alone generally became gradually in- 
us On poorly drained soils fertilization had little effect. 

^Fertilizer ratio experiments with grass on Hagerstown loam, C. F. Noll, 
g cSBE iNEB, and J. J. Skxnneb ( Pennsylvania Sta . RpL 1911 P P- 22-J6, pis. 

* _Field experiments in which arid phosphate, sodium nitrate, and potassium 
w rid were applied to silt loam soil for four years in 66 different fertilizer 
C tios of phosphate, nitrate, and potash graded in 10 per cent stages are re- 
r t «i “The total amount applied on each plat totaled 50 lbs. per acre of the 
f tuizer elements, PiO», NEL, and K*0 alone or ia combinations of two or 
hr» of these. The plats were located in a permanent pasture field where the 
composition of the pasture was chiefly Canada blue grass, Kentucky blue grass, 
aid timothy with a very little white clover and red clover.” 

The various phases of the results obtained are presented by means of the 
triangular diagram employed by the Bureau of Soils of the U. S. Department 
, ^^uure in solution culture experiments in studies of organic soil con- 
stituents (E. S. R‘, 24, p. 32; 26, p. 224). 

. vva3 f 0 u D d that “ used alone, nitrate has given a large increase over the 
untreated plats in yield of hay, while both phosphate and potash have yielded 
i little less than the checks. With increase in percentage of NHj applied as 
altrate. the yields have increased, and wi’th increase in percentage of either P*0 8 
or KiO the yields have not increased. The plats {receiving] 50 per cent or more 
of NHj as nitrate have considerably exceeded in yield those in the subtriangles 
which have received 50 per cent or more of PaO* or KaO. There has been a 
slightly greater response from KaO than from PaOi. The slight differences in 
the texture of the soil on the different plats have had little influence on the 
yields. The depth of surface soil has had a marked influence upon the yield.” 
Legumes as green manure, W. T. McGeorge [Hawaii Sta. Rpt. 1915. pp. 82, 
35 ) .—Pot experiments made by A. R. Thompson with a calcareous soil and 
1 i soil poor in lime in which 32 varieties of legumes were grown are reported, 
it maturity the duplicate plants in two pots were removed, weighed, and the 
nitrogen content determined. Two pots were left of each variety of legume 
planted, the plants being turned under to decompose. 

"In all instances the [content of] nitrates in the soil from which the legumes 
had been removed was much lower than in the check soil, but these soils low 
in nitrates on standing in the open air soon equaled in nitrate value the soil 
of the check pots. Where much legume material was turned under the nitrates 
! In the soils were greatly increased. The plants grown in soils deficient in 
k "me made a poor growth and had a lower nitrogen content, calculated on a 
ater-free basis, than the plants grown in soils rich in lime. In a second 
sperlment lime was added to the lime-poor soil, but the plants grown in this 
oil were also undersized and low in nitrogen.” 

L *pune inoculation and nitrogen fertilization on upland moor meadows 
pastures, B. Tacke (Mitt. Vcr. Ford, Moorkultur Deut, Reiche, 8\ (JM6), 
Mpp. 37-^7) .—Experiments on the possibility and practicability of suhsti- 
^8 nitrogen fertilization for inoculation of soil by nodule bacteria for 
kpuniixHis Pasture and meadow crops are reported. 

results are taken to indicate that nitrogen fertilization can replace 
I oculation only where more or less active nodule bacteria are present in the 
i In sufficient numbers and distribution. The substitution of nitrogen 
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fertilization for inoculation is probably most advantageous in cases where 
inoculating substance is difficult to obtain or use at the proper time in & ^ 
tion in every case noted was cheaper than nitrogen fertilization. The ad ^ 
tage of nitrogen fertilization was greater the shorter the time since the D 
had been broken. 

The influence of the distribution of nitrogenous fertilizers and. straw 
soil on plant production, B. Niklewski {Zt&chr. Landio . Ver&uchsw, 

18 {1915), No. 12, pp. 674-690) .—Pot experiments with oats on a sandy ^ 
soil deficient in plant food to determine the influence of distribution in the soil 
on the action of sodium nitrate, ammonium sulphate, liquid manure, peptone 
and straw are reported. 

The influence of nitrogen fertilization on plant production was found to he 
determined, next to total amount, by its concentration. A greater increase 
in crop yield was obtained by distributing ammonium sulphate in the soil' in 
a layer than by mixing generally a double quantity with the soil. The favor- 
able influence of distribution in a layer was especially marked when usiu* the 
smaller amounts, a saving being thereby obtained. 

The influence of distribution was found to vary with the speed of diffusion 
of the different fertilizers in the soil, the greatest influence being evident fo; 
peptone aDd the least by sodium nitrate. The effectiveness of a fertilizer wai 
also found to depend not only on its physiological value but also on its spew 
of diffusion in soil. The influence of the speed of diffusion of a fertilizer conic 
be diminished by distribution in the soil and the value of the fertilizer tlierebj 
altered. 

By intermixing with soil In lower concentrations the best results were 
obtained with sodium nitrate, followed in order by ammonium sulphate and 
peptone. By placing in the soil in a layer in higher concentrations the best 
results were obtained with peptone, followed in order by ammonium sulphate 
and sodium nitrate. 

The concentration of the fertilizers appeared to influence strongly the 
microbiological processes of the soil and also plant development. 

The straw' had an unfavorably influence on the. utilization of ammouiuia 
sulphate in lower concentrations and si favorable influence in higher concen- 
trations. This result is considered an important factor in deternrininc; the 
proper use of liquid manure aud the availability of nitrogen in stable manure 
Straw* had a favorable influence on the utilization of sodium nitrate in 
concentrations, but was without influence in higher concentrations. Straw 
hastened the diffusion of sodium nitrate in soil, especially in lower con- 
centrations. 

Pot fertilizer experiments with new nitrogenous fertilizers, M. Pop? 1 ' 
Dent. Landw. GeseU., 51 {1916), No. 4, PP- 54-57),— Pot experiments with oa^ 
on a sandy soil deficient in humus to determine the relative fertilizes TaU ^ 
of ammonium nitrate, sodium nitrate, ammonium sulphate, sodiurn-anmiomu^ 
sulphate, ammonium bicarbonate, ammonium chlorid, two kinds of Ur ^ 0ll pts 
nitrate, lime nitrogen, and granulated lime nitrogen when added in 8 
equivalent to 0.5, 1, 1.5, and 2 gm. of nitrogen per 10 kg. of soil are re P_^^ 

With reference to crop yield the best results, uot considering ^ ^ 
were given by sodium nitrate, followed in order by ammonium c <• 
monium sulphate, urea nitrate, ammonium bicarbonate, anunoniun^ & nd 
urea, and sodium-ammonium sulphate. With reference to both \ a ord? 1 
nitrogen utilization sodium nitrate again gave the best results, fo nitr6 te, 
by ammonium sulphate, ammonium nitrate, ammonium chlori » ^ obtain^ 

urea, sodium-ammonium sulphate, and ammonium bicarbonate, 
by synthetic process gave the poorest results In both cases. 
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Xt was further found that ordinary lime nitrogen gave considerably less favor- 
able results than ammonium nitrate, while the granulated lime nitrogen in the 
smallest and medium applications gave results comparable to those obtained by 
others. 

Hitrogen fertilization experiments by the German Agricultural Society in 
1914-15* E, ftiTTJEB and Klebebgeb (Mitt. Dcut. Landw. Gesell 31 (1,9/6), No. 

pp. Two sets of experiments with oats, potatoes, and beets' on 0.125 

hectare plats (about 0.31 aero) of deep rnild loam, sandy to loamy gravel, mild 
sandy loam, and heavy clay soils are reported. 

Io the first set it was found that the lime nitrogen as a part of the basal 
fertilizer gave generally better results than ammonium sulphate as part of the 
basal fertilizer on mild and heavy loam, day, and gravel soils. The results are 
further taken to indicate that the use of lime nitrogen as a top-dressing for 
oats is advisable only when necessary. 

In the second set, comparing lime nitrogen with ammonium carbonate, the 
increase in yield of potatoes aod beets was greater with increasing nitrogen 
additions, little difference being observed between the two nitrogenous fertil- 
izers. The best effects of nitrogen fertilization were observed on the gravelly 
soil. The starch content of potatoes decreased with increasing nitrogen appli- 
cations. The number of diseased and imperfect potatoes and beets increased 
with increasing additions of lime nitrogen, and this is taken to indicate that 
-he use of larger amounts of lime nitrogen should be undertaken with caution 
and only after preliminary local experiments. 

A brief note of experiments on the use of catalytic fertilizers with lime nitro- 
gen is also included. 

Experiments with nitrogenous fertilizers at the Finnish moor culture 
experiment station in 19X1 to 1913, A. Rixdell (Fin ska MosskuUurffir, 
Arshok, 18 (1914), 2fo. 1 , pp. 58-98; abs. in Zentbh Ayr. Chcm., 44 (1915), No. 
Ipp. 299-802). — Experiments with oats on moor soil which was first burned 
and then treated with loam soil at the rate of 150 cubic meters per hectare 
(79.4 cu. yds. per acre) showed that on such soil both sodium nitrate and stable 
manure markedly increased the crop yield. 

In experiments with burned and unburned moor soil, it was found that the 
turned soil gave the better results the first, year but poorer results thereafter. 
Nitrogen fertilization was found in further experiments to be profitable in both 
mrned and unburned soil. 

Experiments comparing sodium nitrate, ammonium sulphate, and carbid 
Jitroren for oats showed that the fertilizing value of ammonium sulphate was 
33 per cent and of carbid nitrogen 64 per cent of that of sodium nitrate on 
floor soil. Ammonium sulphate was found to be as good a top-dressing for 
meadow on loam soil as sodium nitrate, while carbid nitrogen gave less favor- 
able results. 

action of gaseous ammonia on superphosphate and the utilization of 
so obtained ammonium phosphate, Uerlacii (Ztscfir, AnffCic. Chens., 29 
(1916), No. S, Aufsatstal, pp. is, 14; No. 5, Auf&atztei), pp. 18-50).— An am- 
floaiaoi phosphate fertilizer obtained by treatment of superphosphate with 
gaseous ammonia is described, and pot and plat experiments with oats, barley, 
^ mustard on loamy sand, sandy loam, and sand containing 0 per cent peat 
re P° r ted, using the ammonium superphosphate mixture and ammonium 
osphate obtained by treating the ammonium superphosphate with cold 
* er Crated with carbon dioxid. Analysis of the ammonium snper- 
°spbate mixture showed it to contain total nitrogen 7.15 per cent,, total 
i ®P oric acid 16.73 per cent, water-soluble phosphoric acid 1.13 per cent, 

"“W lime 24.78 per cent 
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It was found in the experiments that the ammonium phosphate gave as good 
results, both as a nitrogenous and phosphatic fertilizer, as the ammonia, 
superphosphate mixture. 

Availability of mineral phosphates for plant nutrition, W. L. Bchusos 
( u . S. Dept. Apr., Jour. Agr. Research , 6 (1916), No. IS , pp. 485-51}, p} 8 . ^ 
A review of literature bearing on the subject is given, and 3* years’ experiments 
conducted at the Illinois Experiment Station on (1) the availability of phos- 
phorus in Tennessee brown rock phosphate for wheat, oats, rye, barley, cwv . 
peas, timothy, red clover, and alfalfa, (2) the comparative productive powers 
of six mineral phosphates for farm crops, (3) the influence of fermenting 
dextrose and crop residues on the availability of phosphorus in finely ground 
rock phosphate, and (4) the influence of the size of particles on the avail- 
ability of phosphorus in mineral phosphates are reported. 

It was found that “phosphorus in rock phosphate can be assimilated by 
farm crops in sand cultures under greenhouse conditions, even in the absence 
of decaying residues. Crop residues, when employed in conjunction with 
brown rock phosphates, were beneficial. Tennessee brown rock phosphate. 
Florida soft rock phosphate, and Tennessee blue rock phosphate in the heavier 
applications proved superior to South Carolina land rock phosphate, Vtab 
rock phosphate, and Canadian apatite, for oats, clover, and cowpeas when 
grown in sand. The phosphorus in brown rock phosphate and Florida soft 
rock phosphate was more soluble in water and in plant-food solutions than tlie 
phosphorus in other mineral phosphates. The superiority of these two phos- 
phates over the others tested is shown chiefly by the first crop. 

“Chemical analysis showed that the plant-food solutions applied did not 
appreciably modify the results. The cereals produced as satisfactory yields 

as the legumes. o , . , 

“The crop yields tended to increase as the application of rock pho.,pba.e 
increased up to a point where the size of the pots seemed to be a iMtte 
{actor,' apatite beinu the only exception. The plants obtained their calom ■» 
well as their phorphorus. from brown rock phosphates. No belter results *ut 
secured when calcium carbonate was applied than when rock phosphate a« 
was used. There was no particular relation between the eitrie-acid-soluble p * 
phorus and the availability of these phosphates for plants. Dextrose, «. 
used as a fermentable substance, was harmful. 

“The degree of fineness is a factor which determines to »me extent 
availability of rock phosphate, as indicated by the brown rock. 

A list of 32 references to literature bearing on the subject is _ . 

Raw rock phosphate v. add phosphate, C E. Thow* <*• ’• « ' ^ 

1 m6). Xo. 6. pp. IHS-lili ) —Experience at several of the “ e J a , 
stations is reviewed and 2d years’ experience at the no * . \„ e ful 

marl zed, from which it Is concluded “that, raw phosphate rort i 
carrier of phosphorus and may be used with profit on soils requir ^ ^ 

but . . . when raw phosphate and acid phosphate have been usefl 8 - ^ 
under such conditions as to fully utilize the crop feed 1 n |; ^ it 

materials the acid phosphate has generally furnished aval 

a lower cost than the raw phosphate recovery d 

“ In the 20-year experiments of the Ohio Station • • • ‘ O f )1 ,. 1 to.“ 

phosphorus has been tlm*- fourths of that applied in acid ! n - & a Co , 

The Inter-relationships between the constituents o 
lins and A. A. Hall (Jour. Roc. Chcm. Indus., 3} (19 * )* ' ' m uts ^ 

figs. 3; abs. in Chcm . Zentbl 1915, II, No. 8, p. 431). _ ^ uniform^ 

hay on soil varying from heavy bowlder clay to um 
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deficient in phosphorie acid but rich Id humus are 
different slags were used as fertilizer at the ln which li. 

pnorie add per acre. The results of sn^Tthe lTJ°° ° f ^ 
and a correlation of these with the citric solubility of th , also re P° r ted, 
results of the plat experiments indicated that phosnhato if aD(1 with the 
constituent of slag, while magnesium, manganese and * m ° St itnportant 
importance and are of about equal weight. “There StaDtl sec0Qd in 

supposing that a balance of the secondary constituents 'T* reaSOn fnr 
Medium proportions of magnesia, manganese and ** 18 ncedcd ' • • • 
extra large proportions harmful.-' ' d ,r ° n are M useful, but 

Experiments on the solubility of the phosphoric acid in -ro, 
water saturated with carbon dioxid, J, G. MascHHiurr IVerfaT?* T* ta 
Oniersoek. Rijksbmdbomeproelstat. [Netherlands] No it im% Uttilm ‘ Kk - 
figs. 5; abs. in Chem. Zentbl., 1915, 11, No. 10. o 55 »> _w ’ PP ' 
samples of Thomas meal are reported, the ratios of Thnm PWlaentS " dth 59 
used being 1 : 4,000, 1 : 2,000, 1 : 1,000, 1 : 500, 1 : 250 i J* * ".“f™ 681 to 
It was found that the amount of phosphoric acid ,i- V 100 ’ and 1:50 ' 
meal by contact with water saturated with carbon dfoxldd^ ^ Thfimas 
measure on the ratio of Thomas meal to water Thf m * large 

tiea was the stronger was the influence of the free calcium “ld°lf ' V 
silicate in the Thomas meal on the solubllitv of th* nh k ° d U calcium 
flag meals of different citrate Tha “» 

tbeir phosphoric acid in water saturated with carbon dioxid of 

citrate solubility yielded the greater amounts of phosphorie acidtettee ‘f’ 
dioxid water method. After a certain number of extractions the l . rb ° n 
thepbosphoric acid in the different Thomas meals became mltom * 

Ihe amount of calcium not combined with • 7 

atout the same in the different samples tested. The cTntent ofT f " *?• * 
was greater the smaller the citrate solubility white the * * the free 1,me 
•fate was greater with greater cl trate ^ubiUtv h ,T7 “ ,dmn 
varying citrate solubility is only In small part due to the varhhte 
free calcium. When the free colrinm « QO t0 ' anable con tent of 

phosphoric acid by extraction ^ ° f ,be 

saturated with carbon dioxid was increased but the diffo “ "' ater 

still existed. These differences are attribute, I toM! ,^? ? ta S0,ubiIit y 

'vhieh it is thought mnv in i 0 the calciuin Phosphate itself, 

«nm tni^ Cte: r X txner.llT h TO,n r? d ° f <a,d " m »‘e and 
differences in citrate soi-'hilitv im ' S 0 ]l o * lat m s I llt< ‘ of the smaller 
hf the first extraction ^77 lmportant ^fences in solubility as indicated 

*™" d ^tween'dtrate 

ft »f Diseases, ff im5l J*™ ln,t ' A f r - Momc], ilo. Bel. Agr. Intel, and 
Phortte beds of east and ’no V*’ T Wi ’ ,o9 »>-I“«*l6ati<>a» of the phos- 
Asia are r e“ St EUr ° , * ,m m Russia. 

‘ !ea of l,340 U «,uare i",!!! 6 **** Prwtoc “ and regions the deposits cover an 
**-1812, the total arel w d ' R th ‘ S ” reo t0 " ,at discovered in the years 
H**MOO tons f ^T 4 ' 51 ° **"■" miU ' S ’ lining «* than 
^ yard. These^ho! f”, rwIionillK the yield at about 5 cwt. per 
phosphorites may be divided Into three groups according 
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to their phosphoric acid content. The first group, containing from 12 fo ^ 
per cent of represents 72,9 per cent of the whole; the second, with from 
18 to 24 per cent represents 22.9 per cent ; the third group, containing 
than 24 per cent, represents only 4.2 per cent of the total. The total quantity 
of phosphoric acid in this mass of phosphorites exceeds 500,000,000 tons." 

Phosphates and dolomites of Johnson County, Tennessee, O. P. Jenk ISs 
(Resources Tcnn., 6 (1916), A T o. 2, p p- 51-106, ph 1, figs. 12). This report deal? 
with the geology, mineralogy, and composition of the phosphate and dolomite 
deposits of the county and reports chemical analyses of samples. Some of 
the principal phosphate rocks contain over 60 per cent calcium phosphate, 

“ Chemically, calcium forms the base of the phosphate. Pluoriu is present 
in amounts varying from about 1 to 1.5 per cent. Carbon dioxid is also 
present, in amounts varying from a fraction to nearly 3 per cent, and appears 
to vary pretty closely with the tluorin. Insoluble siliceous matter runs rather 
hi"h, while iron aud aluminum oxid are not much above the commercial limit, 
averaging about 5 or 6 per cent. 

a The so-called limestones of Johnson County prove to be highly magnesian, 


aud all those analyzed fall welt into the class of dolomites, many of which are 
very high in content of calcium and magnesium carbonate. The dolomites, 
as well as some of the shales, are shown by analysis to contain from a trace 
to over 2 per cent lime phosphate. ... The phosphate rocks occur Id many 
pockets, scattered over the foothills of the main valleys, which lie near Moua- 
tain City. ... It appears that the phosphate is generally too low grade to 

be of wide commercial use at present.” 

Experiments with lime and waste carbonate of lime, 1913 and 1911 A. 
Laudeb T. W. Fagan, and J. T. Steele (Edinburgh: Edinb, and East o/M 
Col 4 or., 1915, PP- 10).--' Two years’ experiments in three different localities 
with turnips on medium loam soil known to be affected with finger-and-toe 
disease to determine the effect of quicklime and waste carbonate of 1 m 
when added with complete fertilization at the rates of 1, 2, 3, and 4 tons per 

TteresuItTotoined are taken to indicate “that a certain minimum amomt 

of lime must be present in each soil. Beyond this point an increase '» #* 

amount of lime gives an increase in the effect. For the 

this limit may be placed at from 1 to 2 tons per acre, m 

those of work carried out elsewhere as to the beneficial effects « 

and carbonate of lime on land •Act'd with Hn^r-und-toe [dLseaseh ^ 

waste carbonate of lime is available it may be « m P > It should be applied 

lime for neutralizing soil acidity with satlsfacmry results. I ^ul]^ ^ > 

at twice the rate of ground lime. For laod which ha. 1 ^ ^ m 
considerable time, dressings of 2 tons of ground lim ® deficiency in lime in 
waste carbonate may profitably he given Wh«* «n« tbj^ ^ |i(J[0ind 
the soil has been made good, dressings of 10 cwt i heavy 

lime should be applied at regular and frequent intervals, rathe 

dressings at long intervals.” „ R Be4K (jour. A» ,if 

Effect of quicklime on organic matter in soils, F. ■ , _ i+l , 0 \Vest 


ante matter in soils, r. * the tfest 
ff/-f/J).-Kxperl.i,ent S conto ^ ^ 


iVoc. Ayron ,, 8 (1916), $o. 2, pp 

Virginia Experiment Station with a silt loam soil, u. ^ rt , l>(jrte d. 
inents at the station as noted by Bear |U *V "g guicklime, »f 
The results show that “in every case the application 

pared with the plat receiving a corresponding er ( . a rt»n. . ■ • Tl 

quicklime, shows a lower content of both nltr0K ™ ' carl)0U and e® 08 ™ 
results indicate that quicklime does reduce the amount 
In the soil.” 
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Experiments with, catalytic manures, J (Jtan 
$o. 10, PP- 455-458; abs . in Internet, im Apr ^ talia Agr ' 52 (1915), 
end Plant Diseases, 6 (1915), No. 12, p. iasujyT 1, MOm Bul A $ r - Intel, . 
conducted at the Royal Agricultural College at Boloe e * periments with hemp 
influence of catalytic fertilizers containing 739 909 to determine the 
manganese tetroxid, when applied in amounts *« J. ’ ™ per cent of 

per acre, are reported. y g from 220 to 305 lbs. 

The best yield was obtained on a control plat and th 
receiving the catalytic manure, but the differences in th e , P ° orest on a Plat 
plats were so small as to be within the limits of pvt! ?* Ult8 fr ° m different 
concluded that the catalytic manure had no appreciable 11 Ls 

Composition of some oil cakes used as fertilizer in Tonkin rr * ... 
Bloch (Bul. Econ. Indochine, n. ser., 18 (1915) No 115 Q Indo Chma ] 5 
ses of ten samples of oil cate are reported, shotting content f J'lV 58 ’ '“ Ana,y ' 
from 1.02 to 4.76 per cent, potash in four cases varying «L ' ,'l’ wn ™ ryin K 
cent, and phosphoric acid in four cases varying from 0 203 to i t0 °' 3 per 

. S «ui u.iua l0 J 9ou wr ceut 

AGRICULTURAL BOTANY. 

growth, B. L. Haetwelt. (sZteiJZ. ndS^'m.^l m'pp 

;Cof°"t 

»*« t« determine whether the deficiency " ■“** 

Mbit cell development, causing less demand for starch or »hS»lf“ in ' 
was essential as an activator of diastatic action. th potas,<31ura 

As si result of the mvcstljifltLons it 

seems to be correlated in general with conditions which STretordar^^f 
« it is thought that they may £ “ ^n^ 

»r2 t t;/I1?, Uo V b07 ' sround ' v - Sies . to 

La> /vw -» m 5, p. 412; abs. in Dot. Cnitbl m tiau ' 

ssrississrs- 

“thocyanin, the ine being ? investi ^tors regarding the origin of 

formation of colorless nZL f yan '" pisments «*»t from the tans- 

other th at these m™ ?, ' T'T, PreVi0USly fWmed in «* cells and the 
•frees with the later views of p™?* ° v' 300 dlre< ' tly as colored products. He 
'Wit of his own O „ . Co ‘"'^ < E ’ S- 32, p. 824) in holding, as the 

b 11 “large number or ™ I T R '’ 35, l ’' 333) ’ that whUe a “thocyanin 
'“"tcircumZc” h l T f ° mUl m the mit,x ' ,u ‘ ndlal Ik*. it may under dif- 
^poonds pre!ous!v\orn 1V f al ?K fr ° m transfornjatlon of colorless phenol 
^cuoiar liquids. ‘ * 111 thft mi tochondria and then dissolved in the 

J 1i ^asd (Cowir^L 0 ^ P ° llen formati on in certain monocotyledons, L. 

spotting further' oh^ ^ S<U ^ aris] ' 161 ( 19] 5), No. 21, pp. 62S-625) 

^tiop (j; g jj v exceptions to the two general modes of pollen for- 
” % P ' 5 ^’ the author states that the Orehidace* may now be 
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added to the Iridace*, as a sufficient number of genera in the forme- 
have been examined to create a strong presumption that the phenomenon ^ 
multaneous quadripartition is general also for this family. 0 * 

The ripening of seeds in legumes, C. Schneider ( Landw . Jahrb. la 
No. 5 , pp. 789-789, pi 1 , fig. 7).— It is stated that during the process of 
of legumes, before the green color has given place to yellow but 


Opening 

Dot after that 


stage, there is a partial transformation of materials and transfer thereof 
the seeds. This results in a gain of weight to the seeds at the expense of f 
other portions of the plant, the nonnitrogenous constituents preceding and fh 
nitrogenous materials following. Backward plants show differences in this 
respect. Different legumes show characteristic ratios as regards their various 
constituents. While the readiness to germinate is developed early, the gerai 
nation percentage is increased during the stage of yellowing, which should be 
completed before gathering the crop, as early harvesting checks .the process of 
after-ripening and lowers the germination percentage. 

Parallel tests of seeds by germination and by electrical response, MabyT 
Fraser (Ann. Bot. [London], 80 (1916), No. 117, pp. 181-189 ).- —These experi- 
ments, undertaken with a view to the further development of the electrical 
test used by Waller (E. S, R., 13, p. 461) on the germinability of seeds looking 


to its possible commercial application, are said to have yielded results which 
were quite consistent throughout the same samples of grain germinated under 
given conditions. It is stated that variations iu electrical response of grains 
under varied conditions are strikingly paralleled by variations in the germina- 
tion values. A certain amount of evidence has already been obtained that there 
is a time of maximal electrical response, probably corresponding to the time 
when growth becomes established. The electrical response can be ascertained 
in a much shorter time than the total germinative value. It appears to he 
possible also to discriminate on the basis of electrical response between live 
seeds of high and those of low vitality. 

Relations between light and germination, G. Gassner [ZUckr. Bot, 7 
(1915), No. 10 pp- 609-561, figs. 2 ).— This is a series of preliminary studies 
including the latent influence of light on germination, the influence of desic- 
cation, the relations between light and media favoring or hindering germina- 
tion, the influence of light as related to seed bed temperature and after-ripen- 
ing, the effects of previous treatments, the influence of chaff and of the semi- 
permeable seed coat in the case of Chloris cUiata , and coloration of seed and of 


medium. , , 

Studies in electroculture, R. Trnka, B. MysIk, and 8. Sajfebt (f&ftw*- 
Sjez. &et. lAk. FHr. t 1915. p. 408; ah*, in Hot. Centbl., 129 (1915) , Ao. 
448).— It is stated that whll<* experimentation showed an increase of crops as 
a result of electrical influence, especially when employed during the hour* o 
sunlight, it has not been sufficient to warrant its practical employment. 

The influence of radio-activity on dissimilation processes, V. ® H)B ^ 
(VSstnik 5. Sjez. 6e*. Ltk. Prir 7,975. p. 1(51; abs. in Bot. Centbl 129 l ^ 
No. 15, p. 378) .—It is stated that while concentrated emanations from radio- ^ 
material Injure living plants, very weak ones favor starch formation, 
formation of sugar is said to be possible only when sunlight is adde ■ ^ 

Are spore-forming bacteria of any significance in soil under no 
ditionuP H. J. Conn (New York State Sta. Tech. Bui 51 (1916), W " 
author states that the spore- forming bacteria, Bacterium mllcoi ^, ^icea 
and B. megatherium, are nearly always present in soil and tha ^ 01lS (0 l* 
considered characteristic and important soil organisms. _ D 1 t ^ m0 ni j ic-- i°°» 

ture media, these bacteria grow rapidly and cause a vigorous a 
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until 

u for this reason they Have been considered important iunnmni tiers of the 
x series of tests was conducted to determine the significance of these 
Nanisms in the soil, 26 tests being made to ascertain their relative importance 

r^ted a “> unhcateI so “ infuslons - 

\Viien the soil infusion was heated before plating to a temperature of from 
t0 gg° c., nearly, if not quite, as many colonies of these bacteria developed 
■Istfhee plated from unhealed infusions. This temperature is considered high 
enough to kill the vegetative forms of bacteria, and their constant occurrence 
in large number is believed to suggest that the bacteria are present iu normal 
soils as spores rather than in the vegetative state. No increase in the total 
aumber of these organisms and no decrease in the number of their spores could 
be detected in soil to which fresh manure was added. These results are con* 
adored as casting doubt on the common assumption that these organisms are 
important ammoniflers in the soil and they raise a question as to what pos- 
able soil conditions favor their growth and multiplication. 

A possible function of Actinomycetes in soil, IL J. Conn (.Yea; York, State 
Shi. Tech. But. 52 (1916), pp. 9-11) — In the course of a qualitative study of 
the bacteria in certain New York State soils, there was recognized a great 
similarity between the different soils and the relative numbers of Actinomy- 
«‘tcs and lower bacteria present, provided the soils were in Hie same state of 
cultivation. Later it was found that Antinomy cries were practically always 
present in greater abundance in old sod soil than in soil recently cultivated. 
An investigation of this subject lias shown lliat Hie average ratio between the 
Dumber of Actinomycetes in neighboring sod and cultivated spots of the same 
mil type is slightly more than 2:1. In a study of three neighboring spots in a 
single soil type, It was found that Actinomycetes colonies not only appeared 
ti greater numbers from sod than from cultivated soil but also appeared in 
trmter numbers from old sod than from sod only two or three years old. The 
vason for this difference in numbers has not been learned. Inti it is suggested 
ton Actinomycetes are active in the decomposition of grass roots. 

The number of colonies allowable on satisfactory agar plates, K. S. Breed 
and IV. P. Potterreb (Yctc York State St a. Tech. Bui. 55 (1916), pp. 1 f ) . — 

Attention is called to the importance in making bacteriological counts of the 
limit in the number of colonies that, may be allowed to grow on a plate with- 
out introducing serious errors, and the authors present the results of an in- 
Tesiigntion testing the standard methods for bacterial milk analysis as adopted 
:1 k the American Public Health Association and as modified in its meeting of 
13 (E. S. It., 85, p. 70). 

The work reported includes a study of the counts made for a large number 
K?;ir plates incubated for five days at 21° C. and of some of the same plates 
to’ two days’ additional incubation at 87°. The results obtained indicate 
mt for in ilk analysis counts made from plates having more than 80 and loss 
)aa 400 colonies are very nearly as satisfactory as those made from plates 
adti" more than 40 and less than 200 colonies. 

A comparison between agar and gelatin as media for the plate method of 
ounting’ bacteria, H. J. Conn and \Y. D, Dotterhkh (,Y nv York State Sta. 

^ pp t£-19).— A comparison has been made between the 

' m% Stained from 641 agar plates and 599 gelatin plates inoculated with 
^ lous samples of soil, and the results show that the discrepant counts are as 
^1}' to occur with one medium as with the other. The remarkable agreement 
r^ n tllp two media is believed to indicate that the nature of the medium 
r lias HttJe or no influence in producing the occasional widely discrepant 
P ts which occur. 

63270° — No. 6—16 3 
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[Experiments with field crops], A. M. McOmie ( Arizona Sta. Rtf 
51S-528* figs. >$).— Of 13 varieties planted as spring wheat, California Chh ^ 
dueed the largest yield, 33 bu., and Turkey Red the lowest, 14.5 ^ ® r ' J ' 

Cliul and Early Baart yielded each 36 bu. per acre and Blue stem 3,3'^' 
Bed Chaff ranked first with 55 bu. per acre among 15 varieties sown thi* [ a f 
part of October, being followed by Blue Stem with 53.0, Turkey r&i !? 
and Kofoid with 50 bu. per acre. In this list of varieties. Marquis juv- ] - 
47.8. Early Baart 47.8, Red Fife 47.5, and Red Russian 47.3 bn, i tl even ^ 
fall-sown wheat outyielded the spring-sown and was also less subject to rm ' 

Sixty-day and Texas Red oats also gave better yields from fall thru from 
spring planting. Black Eagar is described as a variety with black, oval i aP * e 
and heavy seed, an exceptionally long panicle, wide coarse leaves, amlh^r-' 
eanelike stems, and as maturing readily at an elevation of 7.000 ft vrberi 
the growing season is very short. 

Utah Winter. C. I. No. 592. produced the heaviest yield of 10 varieties n 
spring-sown barley, being followed by Mariout and Rlue I lull -less. Black wintei 
dinner and spelt, both fall sown, yielded 3,030 and 2.970 lbs. per acre 
respectively. 

Of 25 varieties of corn under test, Sacaton Mexican dune led in yield wfl, 
99 bu. per acre. Mexican White Flint and White Dent each yielded So h.. 
while some of the varieties fell as low as 10 bu. 

The results of tests with Sudan grass showed that ibis crop is capable of 
maintaining 20 sheep per acre continuously for 100 days. In a comparison 
with Club Top, Sumac, and Amber cane for forage, Sudan grass gave a yield 
of 16.920 lbs. of dry hay and Club Top, the best of the other throe varieties. 
14.00H lbs. per acre. The leading grain-producing sorghums for the year werc 
Shallu. Dwarf Black Hulled While Kafir corn, Yellow milo maize, and While 
niilo maize. 

Winter vetch gave a dry product of 13.400 lbs. and spring vetch of 16.750 
lbs. per acre. A yield of 24 tons of sugar beets per acre is recorded for a 
planting made November 34, as compared with nearly 8 tons for a planting 
made February 9. The November plantings consistently exceeded ihe Feb- 
ruary plantings for the last four years. A yield of a little over 2.000 11)5. of 
sugar-beet seed is report* 1 !]. Twelve varieties of flex ranged in yield frw 
83.5 to 36.5 bu. per acre. The leading variety of millet was Kursk. 

The best success with winter grains of any so far experienced flt the ^ 
flake dry farm was retained the past year, the yields ranging from 12 to a- 
l)u. per acre, with Turkey Red and Marquis leading in production. A yie j d of 
about 3.100 ibs. of seed per acre was secured from the Tepary bean. ^ 


Pink and Boetchcr also gave good yields. 

At the Sulphur Spring Valley dry farm October seeding of small grains gan 
better yields than later seeding. Marquis wlmat pro<hiccd tlie largest 
19.8 bn. per acre, while Turkey Red, Red Chaff. Early Baart. ami 
Club also proved satisfactory. Barley and rye were found valuable 
pasture crops, and both produced grains after being pastured. 
of grain seeded March 15 practically failed. Notes are given on tlie 
of crops on shallow soil underlaid with caliche and on deep ^ ,iis 
aud a porous or soft cal [die subsoil. Kafir 

The crops succeeding best at this farm during the past tw0 yeiir lj'^vpeas; 
corn, Shallu, Club Top, and other saccharin sorghums; Whipjworu] ‘ ^ ^ 
Sudan grass; and Mexican June, White Wonder, Sherrod, Frei , 
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mt l Diamond Joe corn. These crops succeeded best when planted from April 
1 to May 15* 

Notes are given on I ho production of bey ns, corn, wheat, emmer, and pota- 
toes at the Prescott dry farm. The leading varieties of beans were Colorado 
Pinto. Bates, Boetcher, and Tepary, mentioned in decreasing order of yield. 
Sudan grass produced 3.5 tons of dry hay per acre from two cuttings, in addi- 
tion to a pasture crop. On bottom land a yield of 3 tons was secured from the 
frst cutting and 2£ tons from the second, but there was no pasture crop. 
These pints were planted in rows 42 in. apart. Sudan grass sown with a grain 
drill failed to reach a height sufficient for cutting, A yield of 3 tons per acre 
of this grass is also recorded for the high plateau sections, where it was grown 
at an elevation of about 7,000 ft. 

[Breeding work with field crops], G. F. Fkeeman and J, C. T. Uphof (Art- 
Sta-. Rpt- IMS, pp. 533-588, fig. 1 ).— In variety tests with alfalfa at Yuma 
the hairy type of Peruvian gave the best yields. From the cutting made 
March 23, 1915, this type of alfalfa produced 5.500 lbs. of hay per acre as 
compared with 4,738 lbs., the average of the other varieties in the test. The 
corresponding figures for the cutting made December 8. 1913, were 2,217 and 
1.701 lbs., respectively. 

An average yield per acre of 1,810 lbs. of green beans was secured from 17 
pure races of Tepary beans grown at the Yuma date orchard, the highest yield 
Mng 2,526 lbs. for race No. 48. Fifteen lbs. of wild Tepary seed was planted 
iu field plats at Yuma for comparison with the domesticated form as a hay 
crop. On one plat this seed yielded at the rate of 5.080 lbs. of air-dry hay per 
acre and on another at the rate of 6.1S0 lbs. In this test pure race No. 17 
yielded 9,760, 6,795, and 5,882 lbs. and Whippoorwill cow peas 5,960 lbs, per 
acre of air-dry hay. 

A yield of cleaned wheat of 12.01 bu. per acre was secured at this point. 
As compared with the yield in 1914 this was an increase of 5.24 bu. per acre, 
which is thought probably due to turning under a few weeks before seeding 
: the wheat in the fall a green manure crop of Tepary beans yielding ap- 
proximately 15,000 lbs. of green material per acre. In a test of varieties 
urkey Red yielded at the rate of 57 bu. per acre, but the averages far all the 
eld plats were as follows : Sonora 51.7, White Algerian Macaroni 41.6, Red 
■U'erian .Macaroni 44.6, Early Baart 43.3, and Turkey Red 43.2 bu. per acre. 
Among 63 pedigree increase plats from the selection of the best head rows 
f the preceding year the White Algerian Macaroni strains gave an average of 
14 bu. per acre moi*e than the average for the other strains. It was observed 
si fncnectlon with this work that certain strains of Turkey wheat, all of 
diich were hard when grown in the Central Plains States, immediately be- 
:ame s° f t when grown in Arizona under irrigation, while other strains from 
same original sources have remained bard. It was also found that on the 


those strains becoming soft immediately were greater ytelders than, 
ttec which resisted the softening effect of the climate, but a few pure races 
J kaul Turkey wheat were found which were high yi elder? and at the same 
’^maintained their hard, gluten oils texture. 

• B*PVt of the agronomy department, C. A. Sahk (Hawaii Sta. Rpt . 1915 , 
pis, 2) .—Deep plowing of soil and allowing it to aerate from one to 
months before planting rice and taro gave increased yields in every 
^ although in the case of taro the increase was small. Potatoes on soil with 
KitM Cen * Wa ^ er in u PPcr 6 in. failed to sprout properly, while soil 
hi ^ CeD ^ ^oi^ure produced plants. In a spraying test the check 
15 bu., the plat sprayed with lime-sulphur 25.9 bu., and the one 
w fth Bordeaux mixture 30.2 bu. of tubers per acre. 
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Notes are given on culture tests with clo\et, sweet clover, Crohh^ 
mc&oponttea, C. C. f-Rcanff, C. striata, Slizolobhm /cm/ Wi s 

cut e rat m. and S. capitatum . Jack beaus and species of velvet beans mu 
in September gave the best yields of both green substance and seed. The fo ( . 
lowing annual yields of green forage from different varieties of alfalfa m 
reported : Spanish 56.362 lbs., Kansas common 52.065 lbs., Utah common ^ 
lbs.. Peruvian 35.530 lbs., and Turkestan 30,505 lbs. per acre. Seniijiaiati^ 
alfiilfa (MaUcayo falrata) did not prove equal to common alfalfa or j Jipaii 
clover (Lcnmleza striata). 

The total yields of green forage per acre for a period of 2G.5 months for 
the sorghums and 27 months for the Japanese cane are recorded as follows: 
Sweet sorghum, 8 cuttings, 86.55 tons: nonsaccharin sorghum. 6 cutting SSJ:, 
tons: and Japanese cane, 3 cuttings, 157.64 tons per acre. The results with 
other varieties of sorghum are also noted. 

Of the several forage grasses on trial, Sudan grass retained its Jca<i in rhe 
production of green forage, yielding at a low elevation an average of 14,5 tor.,? 
per cutting per acre for 7 cuttings as compared with an average of a little \m 
than 4 tons per acre for 6 cull lugs for Tunis grass. The value of other jrrswsps, 
including molasses. Wilder. Australian blue, Giant Bermuda, toff, Mitchell. 
wallabyT side oat grama. Judd, ami American buffalo grass, is briefly jm- 
tinned.' Japanese millet is reported as maturing tit the station in 80 to ion 
days under ordinary conditions and as yielding about 10 tons of forage per 
acre when cut green and 3 tons of roughage and 30 bu. of seed per acre wtwi 
left to mature. The best results in controlling the spread of Japanese mu 
grass were secured by spraying with arsenite of soda. 

Japanese buckwheat was found to mature a week earlier than Sllverlinll an-! 
to view about 25 pur cum moru •.■rain. Tb<- nvonw annual jrlrt-l !«' tw t'* 
4 vears of Caravonica cotton planted on Urn station grounds in February. U.'i. 
was approximately t lb. of lint. The distribution of seed of cotton m\ 
com but ed by the department is briefly mentioned. 

IWork with held crops in 19151 (Wixfommi Sta. tint M 
10 : J5 32 36. m /0>.— In conation wilh the work of the agroneray ikpn- 
ment with pedigreed strains of rye. an Uu,t«y« 1 strain known ^ 

1 and excelling in stiffness of straw and milling qualities, was 1 -P ‘ 
the S.hlaastiil variety. A j i-l.l of lfi.5 bu. ]h - r acre n™ -r « i na n ^ 
bu. uvar lh,- yialil »f ninuiam varlntl.*. is r«-or,l« . A rw»» b> ~ ' 
wirin' Mmm Mii.».s..«n .«» ami IM ™ »2a,a. *■***£•£,* 
oxcvtiunul stoolinu .amor, murk,,! ^isian.v ti> n»st • * 
aarlv maturing qualitii*. In •<" h-sts at tin 1 station . ■ - ■ iti y 

I, 1, h with whuat, .'islians. No. 2, a .** / « 

!!»<> bn. per acre ami Marquis spring wheat 4.1 bii. . • ,, f 0 i(y os 

with 21 samples of the I»U crop show, si that e, “T * ^ H* 

».SKl r, -suits as the slaniluni spring wheats of „" roffi pateil «» 

Wisiauisin spring wheats analyasl 12.40 per rent of *««» « w 

II. 05 in the standard spring wheat patent flours. ^ conducted 

The work of the station to establish hemp growing m , is 

by C. l\ Norgnrd, is described and the progress made in * ;- jff (lf 
The resulls of comparative trials of over 200 ^ ul ) a | fa from 

1 j y \ lw K. timber indicated that the common purpb' as 1 ; 

and Nebraska smt withstood winterkilling hist winter <pn . - ^ ^ in 
from northern-grown seed. Pedigree No. 4 and » ‘ ^ i, K ,st re^ illU [ \ 
Superior district were found by K. J. Ijelwiehc to ■ acrC are i*P- 

Influences causing lodging. Yields of 2 ,o to 3.* tons o 
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! St ” ,S, ’ u ""favorable on 


a won nr of 


as secured in plat tests althougl 
prevailing low temperatures. 

Studies made of the influence of freshly turn l 
clover on the germination of seeds rich i u oil irl Un * ler sreen manures like 
injuriously affected by a soil fungus, Rhizoetonia W hu ■ tlmt SWluinati 0 ” is 
conditions of growth through the incorporation 0 r n . , fiIven l,last favorable 
Investigations on the relation of sulphur to plaut m.tri.r” 0 ''' 
outs and barley which were materially helped J . !*. ' were exteu <l«l to 
by an increased supply of sulphates, but the efreei* P ^ l ? ,ly ^ 806(1 P^uction, 
rape and clover. The influence of elemental sulnhur'^n 10 * 80 marke<1 ils with 
was found often to exert a poisonous effect ’ Hil e s<)metili1 ^ beneficial, 

Relative water requirement of corn and the sorghums Fr, 

Dept. Affr., Jour. Agr. Research , 6 (WIG) \v> is S “ ’ h ‘ C< ATlLr -Kn (U. 8. 
In work carried on by the Kansas Experiment StaX/fhflf ' ^ 

was determined for four varieties of corn and two v -i • ter rw l uiro, 1 | C'nt 

and for three varieties of corn and five varieties of , °. f * ,rsllura in 1914, 

was carried on at Garden City. Kaus., w^e ' n 191 * Th( ‘ *•* 

sealed, gnlvanizcd-iron cans containing approximately llVk^-TT larf -''’' 
wilting coefficient of 13 and a moisture content • , kfr ‘ f m] ' havin? {l 

cent on the dry basis. Three 20 * P- 

sft.so.is, and 6 sorghum plants were grown in each „,n in rnu tT both 
A summary of the data secured in the experiment J • , * ° nly 3 in 191 5 ‘ 

tail, shows the following relative standing as to « J' '. arC tlll) " ,ate<1 in <*"- 
ent crops and varieties for the two years: In 1914 B t!! difre '‘ 
Dwarf .Milo maize 1.04, hybrid corn 1.09. Sherrmlf wwte tS 1 W,rn 1 
Pride of Saline corn 1.24; in 1915 Black-hull , - L Dent corn ' - 2 . and 
Kafir corn 1.02, Dwarf Milo maize 1.12 fetorita 1 U hT" 1 ' D " arf Bli " :kUul1 
S t“ f • ^ White Dent ^ ^ ° f 

Sorghum and millet, F. A Wkitov m,. i> i 
* m-171 figs. 2 ). -This article ditn > 1 {WG) ' A ’°- * 

^rglmm and millet, and reports the vieldTswured in' c ™ lu ° ° f 

these crops. * ’’ 1,1 comparative tests with 

A comparison of corn and sorehum finrino- n p 

“* «** '«e varieties of corn as Blue R Z »,* ^. Dl ” K "' Ul1 1912 
Guilty White produced larger yields of « Wn f JV Km§ ' aml Booae 

taintd from sorghum while two o-n-i * . . 1 age 1>er acre * linu w *?re ob- 

rW*S less ta , : ! Z'T' l>arkC ° 0Unty Mi,1U,n “ t1 ’ 

>». H H 9.9, and 7.C tons fo ri , ol t r TT ^ “* >felds « f 

wglinra, Orange soMium rt,vt v .i 1 iUre «* reported for Amber 

««,mpectMy Th e a Kaftr corn ' and mUo 

Honirariaii, German Red « ih »r- pr,1< ua ‘°“ for Novell noneonsecuiive years of 
«on farnnvas2.fi, 4 4 1.8 ™mV. cT. barnvar ' 1 ""Hot tested on the 
Concerning the growth nrH ? nS ° i rj fora « :e l K ‘ r Rl *re. nsjHvtively. 

Sei W a S influenced by ™rtd C ° mP0S10n * Cl ° V6r “ d SOrrel ®’ Jm « ""etc 
sic. It„t , on „„ ,/, f a “°“ ts of ““'Stone, J. W. Whits U’enmyl- 
* lllc tauon, supplemental bv P . r _S,udU ' s the "ciicral fertilizer plats 
'^srowth of sorrel as Ittllmwn.?^ " w »“* reference to 

1 other investigators is hrbwi, . I ^ UCI,1,, - V - " ork related to this subject 


form 


11 *te discussed Some nf^th "j '' 0 '"’’ 1 aIul t,H ' Iwlllts Presented in tabular 
' t ® i '«l ammonium sulphate •. , «’ *** 0 " WhiCh ,he i,lvcsti Katioii was conducted 

7 WC} ’ t0 failure of . ovel aml t ° T™ ° f " i ' n>S< '" i,, " , 1,11 “‘“leasing 

111 W 12-13 soitai t0 a less oxtm and wheat. 

' 9e - In areas where'the sl» l 32 iUid Sl ’ il at tl,c rflt< ‘ t,f 1 ton P"r 

tbc ihOil acidity required from 3,500 to 3 ,S 00 lbs. of 
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calcium carbonate per acre to correct it to the depth of t in., (‘lover failed am] 
sorrel took its place ; where from 4,000 to 4,500 lbs. of calcium carbonate 
similarly required, timothy was largely replaced by sorrel ; and where the i nafl . 
mum acidity was reached red top predominated. Plats receiving calcium 
sulphate and carbonate are reported as free from sorrel. 

In the pot experiments the greatest yield of clover occurred where limestone 
was applied at the rate of 3 tons per acre in excess of the quantity required to 
render the soil neutral. Clover failed in these tests where the acidity u 
correction required from 3,0(X> to 3.500 lbs. of calcium carbonate per acre for the 
upper 7 in. of soil. Where limestone was present in slight excess in the pet 
experiments, sorrel was largely replaced by clover, but it produced the highest 
yield where the maximum amount of limestone was applied. 

The calcium content of clover and sorrel was highest where the largest hum. 
tity of limestone was added to the soil. The protein content of clover v® 
found to vary but slightly whether grown in an alkaline or an acid soil. The 
calcium content of sorrel grown on plat 32 was determined as only 10 per ent 
of that grown in an alkaline soil. The leaves of sorrel grown on this plat M - 
Mined 17.92 per cent protein, equivalent in amount to that in clover, and fts 
Sorrel contained per ton of dry matter the equivalent of $9.03 in niip-sw. 
potassium, and phosphorus as compared with the corresponding value of JM 
for clover The water-soluble acidity of the sorrel from this plat calculated t. 
oxalic acid was found to be as follows: Total plant 1.50 per cent, leaves 2,5 
per cent, stem 0.909 per cent, and seed 0.44 per cent, as compared with Oft i*r 
cent in the whole plant grown on alkaline soil. 

On the basis of these results the author concludes that sorrel is act an aw 
l0 vlng plant but has the property of adaptation under soil conditions unto* 


able to the growth of most field crops. 

‘ Winter injury of alfalfa and clover, C. A. Gemmubt (Wo. «l OtoHi. 

1 (1916) -Vo 7 PP m-Ml)- D#ta collected In «4 per cent of the m»m 
the state are reported as showing that 22.7 per cent of the rod clover S2o per 
Z « m ntatutneh clover. 17.3 per cent of the alsiice dover. aa 

If he alfalfa winterkilled .luring -he winter of IMS -l*. 0™"» ; 

found* to show no greater resistance to winter !.«*» than eon«n d* 

from seed produced in the Northwestern States, 

Comparative yields of hay from several varieties » nd ^ 

Brookings, Highmore, Cottonwood, and Eureka A. V ■ “ , ^ 

un (South Dakota Sla. Bui. 166 (1916). PP- *«*»•* ^ ()f alfalfa * 
deseriptive notes are given of a numhci o '•"' l Il„i ;0 ta. KesidR an 

other species of Mcdieago introduced and test's in • < of alfalfa 

reported of comparative trials of several varieties at. 
at Brookings, Highmore, Cotton wikmI. and Bureka. ^ 1()CJlUtie? for* 
The average yield of hold-cured hay p<r at o for Grimm. 

three years. 1»t» to 1013. was 2.31 m lbs. for \alo. -» • - ” ^ gnii 

2 527 lbs. for Turkman alfalfa. It is not implied that tW «d 

should he prodn.e.1 to the exelnsinn ot ^wigtdtd & I 

strains as Baltic S. O. No. 107. Omnium S. D. No- 1 -. K ‘ ' st ,, te sM uM noth 
No. 173. and other strains now success* dly grown » «*• ^ 

hastily discarded. Attention is railed to tl»* • | 1 S|W , „f the 

alfalfa is a.lapted to hay production huu,h ‘ the seed « « '* 
Vjuu u much more limited market outside o ' . e 111 , 

straps Fh*. trials of s, rains of ff"*^*^*** 

ported as indicating that tin- aperies may not ynld ■■ 

Of hay as the strains of If. mUr. whirl, have been *** 
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Correlated characters in maize breeding, G. N. Collins (CL S. Dept, Ayr,, 
jour. Agr. Research, 6 {1916), flo. 12, pp. pis, 9).— This article reports 

the results of a study undertaken “to determine whether the difficulty in 
recognizing types of maize is due to a lack of familiarity with the plants or 
whether there is a fundamental difference between the heredity of maize and 
that, for example, of cotton,” It was thought that the difficulty of recognizing 
type's among maize plants might be due to a lack of sufficient discrimination 
and that correlations were the rule rather than the exception. The data ob- 
tained were afforded by a cross between Waxy Chinese and Esperanza, Chinese 
uid Mexican varieties respectively, with a number of definitely contrasted char- 
ters and considered completely isolated from very remote times. Tables are 
dven showing the mean of different characters and the coefficient of variation 
)f characters in first and second generation plants, correlation coefficients, 
and character pairs exhibiting genetic correlations. The following characters 
are discussed : Hairs on the leaf sheath, tassel characters, tassel exsert, num- 
t)j>r of erect leaf blades, angle of tassel axis, and one-sided ness or the peculiarity 
that a number of the upper leaf blades are borne on one side of the plant. 

The results are reported as showing that the characters studied, instead of 
forming coherent groups, are almost completely independent in Inheritance. For 
the purpose of distinguishing different kinds of correlations they are classified 
as physical, physiological, and genetic, and a method is proposed by which 
physiological and genetic correlations may be distinguished. 

For the study of correlations 11 of the characters most definitely contrasted 
in the parents were selected and the correlation coefficients of ail the combina- 
tions were calculated. Of the 55 possible combinations, 20 were found to ex- 
; bibit significant correlations, but in all but 5 of these correlations are believed 
o be physiological rather than genetic. No correlation was found between 
my two characters closer than 0.5. which fact is regarded as offering an ex- 
jlauation of the difficulty of recognizing types in maize. 

“This lack of coherence of characters in maize, taken with the fact; that 
:o maintain a satisfactory degree of vigor a diversified ancestry must be main- 
tained, would appear to make the method of isolating types inapplicable to this 
plant. As an offset to the limitation thus imposed, advantage may be taken 
of the facility with which desirable characters derived from different parents 
can be combined.” 

Cooperative fertilizer experiments with corn, 1908-1914. G. S. Fbaps 
.(Jte/s St a. Bui. 1S4 {1916), pp. 3-6 r f ). — The results secured during the first 
^hree years have been previously reported (E. S. R., 25, p. 627). This bulletin 
'eals mainly with the experiments carried on from 1911 to 1914. Tables are 
liten showing the results secured by the different coojierators and the com- 
losition of the soils on which the tests were made. The details of each test are 
iriefly noted and the effect of the different fertilizers or fertilizer ingredients 
is discussed. 

Curing the seven years, 114 experiments were made and in S7 of this number 
•sain was secured from acid phosphate, in 76 from cotton-seed meal, and in 

i fr °m potash. It is concluded from the data that the soils concerned need 
phorie acid first, nitrogen next, and potash least. Using from 150 to 200 
)f acid phosphate the average gaiu produced was from 5 to 7 bu. of corn per 
From 30 to 100 lbs of cotton-seeil meal, there was an average gain 
* to 3.8 bu., when used in combination with acid phosphate, while with 200 
l meal, alone or with acid phosphate, there was from 5.5 to 7.1 bu. 

1 the results being based on only those experiments in which a gain 
! * re<i ' From 5 to 25 lbs. of muriate of potash per acre, there were produced 
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average gains of from 2.3 to 3.2 bn. of corn, and with 50 lbs. of mWatfoj 
notasli from •> 1 to 5.1 bu. The average gain ascribed to barnyard manure,,, 
from 8.3 to 11.5 bu. per acre, or larger than the gains from acid pH,,*,,, 
rntton-seed meal, or potash sal t. 

Thomas phosphate used in 12 tests had about 60 per cent of the effective** 
of add phosphate. In 11 experiments the phosphoric acid of lock phosphav 
showed about 22 per cent of the effect of the phosphoric add of acid uta*,,. 
With lime, used in 12 experiments, there was an average gain of 4.a hu„ but i,„ 
sain in one-half of the tests. When 50 lbs. of nitrate of soda was s U tetit» M 
for 100 lbs of cotton-seed meal in 40 experiments, the average difference in I™, 
of cotton-seed meal was about 1 bu. of corn per acre Manure gave Mum, 
results in the greatest number of tests. Add phosphate alone gave a 1„ 
number of profitable increases, and cotton-seed meal alone gave nearly the* 
number. Cotton-seed meal with add phosphate gave profitable results in « 

of soy beans, 1915, E. H. .Ten-kins, 3. P. Starch and C D. Ihm 
(Connecticut State Sta. But. 191 (1916). pp. U fin- 1 ) .—This bulletin present 
the data gathered in 1915 in continuation of earlier work lhS.il, 3ip.®!, 
Twenty unnamed varieties of soy beans, chiefly new introductions gram i 
cooperation with the U. S. Department of Agriculture, ranged from Iff to « 
,50 , lavs 1.1 period of growth and from 19.3 to 31.2 hu. of seed per Miam* 
The named varieties tested required fro... 6 to 15 days longer to «« 
duce.1 on the average 1,200 lbs. less of dry forage per acre, and the dry f« 
contained about 1.1 per tent more protein, as compared with the results «f t, 

S8 ^'rnnge e |n 1 vWd'per acre of IS varieties grown in 1915 was f rein 3.6T2 ' 
00477 ms. of green forage and from 12.5 to 29 bu. of seed. The results , f a 
Tears' tests of those varieties which grew successfully in both years :»v w 
as indicating that Wilson, Ebony, and Cloud, small, blade-seeded 
i t ih vears among the six varieties yielding the most dry matter m itefl- 
orage Tables are' given showing the yield and composition of ***» « 
3& and ensilage corn as determined at the stathm and t e ,,a r > • 

of ensilge corn, soy-bean forage, and mixtures of the two. «•»•«> 
average crop of soy beans such as was grown hy the £!»«■£ ^ , 
contains, exclusive of the mots, approximately 4 - • J - 

tbs. of nitrogen, 23 lbs. of phosphoric and. and <M < 1" •' „ siwl 

Results of field tests by farmers are briefly ootid, and an R R 

a paper on soy beans as a food for diabetics, previously 

P ' Tobacco experiments, 1913. W. Fsksk, O. Owns. and 
sylvania Sta. Rpl. 191i PP- M7-S71 P<*- ’> f 

were conducted in cooperation with the 1. 

with toliacco growers’ societies 111 Lancaster. . ■ (U , (( , r||line then 

State. Experiments in Lancaster C ounty were «.<mdi The m 

productive strain of the Connecticut Scedleaf or ™dU. t()1(n „, 

tlon of strains by elimination based on earlier re. . • <lpterm i n .,tion « 

ber. The object of the work in Clinton Coon C n n ten-U«« 

type of tobacco best adapted to the soil and rimub "‘^natol OB* 
tobacco region. The experiments in York 0l,l " t > ullllt y of «* ^ 

vear to ascertain the cat.se of the decrease in bu™.”* <1 ** 

grown. Earlier and similar work with tohacc has ^ W 

S U., 34, p. 142). Meteorological data and notes . , lit , are P”* 

With res, fits bearing on yield, plant measurement, and leaf 
in tables. 
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strain selection work with Connecticut Seedleaf or Broadleaf tobacco 
^ tllfi S . Q 0 un ty, the yields of the different filler strains were as follows : 
in uucastci ^ ^ Cooper, U 1, 1,910 lbs., Espenshade, N 1, 1,795 lbs, 
ciau^ llter ; ( ' 1 ' o0 | 178S it >S-) Hershey, K 1. 1,719 lbs., Hostetter, D 1, 1,700 lbs., 
-Weaver, ^ Hoover> A 200, 1,024 lbs., Pound, H 100, 1,604 lbs., and 
Ober, 1 ’ ' ^ 2,413 lbs. per acre. The results of plant measurements 

Burklio ^ ^ dimensions presented no close relationship between the leaf 
^owed t ^ ^ reUltive weights of the cured topped plants, 
i rtpaw* * viment 0Q planting distance and topping height for cigar tobacco, 
1,1 “ n pIaee( ] 28 in. apart in the row in rows 42 in. apart, and 28 in. 
lllaBU "die row in rows 30 iu. apart. The plants were topped at 15 to 17 or 
aI ! Ul < - n for high topping and at 11 to 14 leaves for low topping. Cultivation was 
isle . a ' e& , [u ea ".jj C ase beyond the stage of leaf spread when it is usually dis- 
cintmue ^ p rac tice. In considering the results of the three previous years 
W ” tl ftose of 1913, it appeared that in all seasons high topping resulted in the 
* ' yield’, 111 two seasons high topping aud close planting gave a dis- 

;, 0 , iUj ; yield, while in the other two seasons the wider planting gave a 
tlD V n v higher return. Low topping and close planting led to distinctly higher 
• nVin three out of the four seasons. The close planted tobacco in 1913 
,1 iml 10.0 per cent of seconds as compared with S .6 per cent for the wider or 
1 ' 1 ' 0 ' Tjpmting. Of the normal planted tobacco 75 per cent by weight of the 
li-wswere from 22 to 26 in. in length, and of the close plauted tobacco only 66 
* W ' mt The high topped plants sliowed 69 per cent by weight of long leaves 
" a , jhs, and the tow topped. 73 per cent. The results for similar spacing 
»l uwlng tests made lu 1813 -u a sandy, learn soil la Clinton County ure 
Ktahtel without conclusions. 


Fertilizer experiments were 


conducted with (he Slaughter strain of seedleaf 


tobacco. Two plats were fertilized with manure alone at the rate of 10 tons 
uer acre and two with the same application of manure supplemented with acid 
„**« and sulphate of potash at the rate of 3u0 lbs. and 100 lbs. per acre, 
viectivfely. in addition. The average yield of the plats treated with manure, 
d phosphate, and sulphate of potash was 1.955 lbs. per acre, and the average 
-ki for the plats treated with manure alone. 1.655 lbs. 

Several different tvpes of tobacco were grown for a number of years to study 
olivet or environmental conditions in Lancaster County ou their character- 
lb. The results are reported as showing that the varions strains retained 
jeir characteristic points of distinction. 

Tests in Clinton County on different farms with wrapper and hinder strains 
1 1913 resulted in the following yields: l-ocal Havana u ’ 5 - " isnmsm 
lavs na 1.497 lb*. Connecticut Broadleaf 1.477 lbs.. Local Havana UK *•» 
iwal Havana 1.395 lbs.. Local Havana 1,347 lbs.. Con: sect ieur Havana 1.200 lbs., 
NLx-iU Havana 1.200 lbs. jier acre. In tests will) other wrapper varieties 
It Vas found that seed from shade-grown Cuban planted in the opin pirn ucet 
ives too short and heavy for wrapper purposes. The yields secured m this 
* ns follows: Holliday Havana, primal, VM'2 lbs.. Hallalay Havana. 
U.425 lbs, Connecticut Havana 1.294 lbs., and Shade-grown Cuban (seed 
® Connecticut) 750 lbs. per acre. . 1} 

The influence of suckering upon the yield and quality of to acco. 

^ {/Vni^ffnnim SUi. ffjtf. 19/J. PP- W- 37.iL An experiment was 
l5| k on two plats to demonstrate the value of suckering tobacco. * c 1 1 ^ 

"*■ of cured leaf per acre in favor of the suekered plants was secured 
^ h (lifTci'i nee iu quality in favor of suckering even greater than at o 
^ in yield. 



534 


EXPERIMENT STATION RECORD. 


lVol.85 


Influence of time of topping upon distance between leaves on the stalk. 

H R Kbaxbiu. ( Pennsylvania Sta. Rpt. 19H, n- S1S-SV ).— Observations 
were made in 1913 upon 64 plants of the Slaughter strain of Pennsylvania 
Broadleaf similar in size, uniformity, and vigor. Sixteen plants were topped 
as soon as the first bud was visible, 16 at the stage of development half-way 
between the time when the first bud had appeared and the time when the first 
blossom appeared, 16 when the first flower appeared, and 16 were allowed t„ 
mature seed. All lopped plants were topped to 15 good leaves. 

The data presented in tables Indicate that the stem continues to elongate even 
after the first flower appears but that the portion bearing the eighth to the 
fifteenth leaf makes the greater increase in length. From the time the first bud 
appeared both portions of the stem seemed to elongate, the portion bearing the 
first to the eighth leaf making the slightly larger increase. Topping appeared 
to arrest growth, affecting to the greatest extent the portion bearing the eighth 
to the fifteenth leaf. A distinct increase in the length of the internodes was 
observed after the time the first bud appeared the average increase between 
neighboring leaves of the first to the eighth leaf being 0.183 in. or 20.$ per rent, 
and of the eighth to the fifteenth leaf 0.13 in. or 10.4 per cent. 

White Burley tobacco, I. S. Cook and C. H. ScHF.amts (best Virginia. 
Dul. lit (1M6). PP. «-2«. fil>. 61- — Cultural directions, including soil selection 
and preparation, rotations, transplanting, cultivation, topping, selection of 
seed plants, harvesting, curing, stripping, and grading are given, and the re 
suits of variety and fertilizer tests are reported. The work is in cooperation 
with the U. S. Department or Agriculture. 

Introduced varieties of White Curley grown from selected «ed gave promise 
of proving superior to the standard variety grown in ll ' e Sta P , ' 

Of several fertilizer tests indicated that nitrogen influences the yields of tob, i 
n he site more than does either potash or phosphoric acid. A com ina , 
of all three plant food constituents produced the highest average y.el 
an application of about 700 lbs. of a high-grade fertilizer 
than 1 per <eut of mt.ogen was found profitable. 

as itemized at $66.aO. ^ w , «. 2. 

Tobacco growing m Canada, F. Charla. ( jiffcmiH 

ser vv 29 . figs- «> -™s bulletin discusses in a populai manne . ^ 

pha'ses of tobacco culture, such as the flection and w a 
the use of hotbeds, cultural methods, harvesting turn g, 

marketing. R , oqr PP- W' 

Wheat experiments, C. G. Williams with whem 

m fig*. 19 ), -This bulletin reports the results of «per done the 

* !g the period from 1887 to 1915 most o ^ of se edin. 


covering 


> period from 1887 to 1915, most of the wory.; • , ^ 

last 15 years. The experiments Included soil treatment aU)1 


r-s. The experiments mciuaeu so.. - Section, i 

tests of varieties, variety improvement by means of P ^ ai 

milling and baking tests. Most of the work was d ^ inlMlt ft** at 
Wooster, hut results secured at Columbus, at he •* <lt thP C( >unt:y exp^ ent 
Strongsville, Germantown, Carpenter, and Mndlay, ‘ <irp als0 report* 1, 
farms in Paulding, Miami. Hamilton, wit h com, ^ 


Wheat without fertilizer treatment in a lv ._ ; 

receiving uo fertilizers 


wneat wiuiwunciw.w--. ' , in a 3-year rotation 

and timothy averaged 42 [Kir cent higher In y>eW, >•"'* 


corn and potatoes 5() per cent higher than wheat 
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continuous culture. As compared with corn, wheat declined less In vicld when 
grown continuously without ferti.iaers, and as compared with corn and pota tZ 
in 3-year rotations without fert, Users showed greater hardiness and persistence 

In fertilizer eipenmen s 14 per cent acid phosphate was used at the rate of 

160 IbS ’ I' r °“ W s e and 320 lbS ' m rotation Wooster and Strongsville 
and of 120 lbs on wheat and 240 lbs. per rotation at Germantown and Oar 
penter. Muriate of potash was applied at the rate of 100 lbs. per acre on wheat 
and 260 lbs. per rotation at Wooster and Strongsville and 20 lbs per acre 
on wheat and 40 lbs. per rotation at Germantown and Carpenter ' Nitrate of 
soda and dried blood were given at the rate of 120 lbs. and 50 lbs per acre 
respectively, on wheat, an equivalent of 4S0 lbs. of nitrate of soda per rotation 
at Wooster and Strongsville and at the rate of 80 lbs. on wheat and 160 lb. per 
rotation at Germantown and Carpenter. Barnyard manure was applied at he 
rate of 4 tons per acre on wheat and of S tons per rotation at Wooster and 
Strongsville and of 5 tons per acre at Germantown and Carpenter In ar 
riving at the financial results, corn was valued at 50 cts. per bu oats at 33J 
cts., wheat at 90 cts., hay at $10 per ton, corn stover at $1. and straw at 
The acid phosphate was valued at $14 per ton, muriate of potash at *50 a 'nd 
nitrate of soda at $60. The extra cost of harvesting the increase of crops was 
placed at 10 cts. per bu. for cereals and $1 per ton for haw In the fertilizer 
tests at Wooster, Strongsville, Germantown, and Carpenter the use of phos- 
phorus alone increased the yield of wheat from 4.85 to 8 bu. per acre phos- 
phorus and potassium from 6.2 to 9.19 bu., and phosphorus, potassium and 
nitrogen from 8.7T to 16.2 bn. Based on all the crops of the rotation and 
taking into account the fertilizer cost and the expense of harvesting the In- 
crease, the average annual net value per acre of the increase from the use of 
phosphorus at the four points was $2.87, from phosphorus and potassium. $3.21 ; 
jmti from phosphorus, potassium, and nitrogen, $2.60. The cost of the nitrogen 
in commercial forms did not justify its use in the growing of cereals. *ln 
these experiments manure gave a return of more than $3 per ton without proper 
reinforcement with phosphorus, while in other experiments at the station a 
return of more than $4 per ton has been secured. 

The use of 1 ton of burnt lime or 2 tons of ground limestone per acre once 
in five years on the acid soil at Wooster increased the yield of wheat 2.11 bu. 
per acre as a 10-year average. The lime increased the value of all crops in 
rotation from $6.17 to $27.41 per acre, depending upon the fertilizer treatment, 
fhe average gain for lime per rotation was $16.47 per acre. No treatment of 
the soil with fertilizers or manure rendered lime unnecessary, 

] Plowin » in - showed a gain of 0.43 bu. per acre over plowing 7.5 in. 
deep, and ordinary plowing with subsoiling showed a gain of 1.04 bu. of wheat 
over ordinary plowing alone. Neither deep plowing nor subsoiling proved prof- 
itable on the Wooster silt loam soil. 

The results from broadcasting and drilling seed varied widely with the sea- 
wii. As an average of five seasons the gain for drilling was 3.8 hu. per acre. 
3 ° d iffere nee in yield was found between drilling 1 in. and 2 in. deep, and a 
y ’ in ‘ depth showed but a slight decline. As an average of three tests with 
| e same quantity of seed per acre, cross-drilling gave an average gain of 
■m bu. of wheat per acre over drilling one way. 

The results of making nine different seeding* of wheat at intervals of one 
"Wk, beginning September 1 and ending October 26, for a period of 14 years, 
" ero in f uvor of the seedings made September 21 and 22, with the sellings on 
^Pfember 28 and 29 standing next, and those of September 14 aiul 15 third. 

e res hlts of experiments on the use of from 3 to 10 pk. of seed per acre and 
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extending over a period of 17 years with 10 different varieties showed ,l„ t 
8 pk. per acre proved most profitable, the use of 9 pk. standing second, and of 

0 nk. third. , , . 

No important differences in yield were found in comparing heavy kernels 
of seed wheat with light kernels with such variations in weight ns can |, 
secured with the ordinary fanning mill. With hand-selected seed of pure line 
strains with variations in weight of 100 per cent or more, important increases 
in Yield were obtained from the heavy kernels. 

Of the varieties tested for 18 years the following, mentioned in deemisin. 
order of yield, gave the best results: Dawson Golden Chaff Nigger, Ponte. 
Giusv Valiev, Harvest King. Mealy, Gold Coin, Hickman, and Nixon. Daw- 
son Golden Cliaff. Mealy, and Gold Coin are reported as of inferior milling and 
baking aualitv. Variety tests conducted the last eight years and inch., ling five 
of the newer varieties not in the trial above mentioned showed Portage. Dawson 
Golden Chaff, Gold Coin, Gladden, Trumbull, Early Red Claws,,,, Harvest 
King Red Wave, Hickman, and Poole, given In decreasing order, to have been 
the highest vielders. New varieties recommended to be seeded at the rate of 
1 pk. "per acre were found to require as heavy seeding as the old stun, laid 

'“tewing the pure line method of selection decided differences in winter 
resistance stiffness of straw, yield of grain, and breiulmakuig qualities are 
reported to have been found in the progeny of individual heads Mend ft* 

""some les^s Hom''thc‘ wheat crop of 1915, C. E. Thobne (J/o. M. 0»b 
C( s “ Vo 7 215-217). — Hand growing wheat continuously without 

Sta., 1 (1916), ■ • •W' , 191r tllis being t | ie largest 

“ — rr: Action Without fertilisers lor te S 

y ‘ " .Cl 'to 7 5 hu per acre An annual dressing of 5 tons of bamyaM 

years was raised to 7.5 bu per acie fm . ielri) t0 1S btt . for ihc 

manure per acre increased thi . " . . . , . , auiS 

22 years, ami 430 lbs. of complete fertilizer raised the >uUIn to 

19.3 bu.. respectively. . Q rotation with corn 

Wheat without fertilizer treatment grown i in . ^ n9 bn , 

and clover since 1898 yielded 17.8 bu. , ,n ?? U .\ . “ ' J.”., l0I1 delved S tons 
for the 18 years. Where only the corn in Hun *. «• " „ * ,, ir 

of barnyard manure per acre, the yield of 4U »* 

average being 20.7 hu. Manure applied at this rat. M ^ ^ ^ „ 

of acid phosphate per ton gave a yield of -9.8 hu. p 

average of 20.G bu. for the IS years , )t ISM , wlimt 95- 

In another 3-year rotation Including ^"'‘ r t yielded 33.7 ha. per 
lowed potttuM. In this test the imfert, !,:«•" „ toes ami «*f 

in 1915, and averagi-d 20 bu. for the 21 yield ru* «* » 

received 100 lbs. of acid phosphate on each croi , t addition t" 

hu. in 1915 average of 35.4 hu. for the and 

the acid Idiosphate of 100 lbs. of muriat, 1 ■ bu f „ r file 

wheat increased the yield to 40., hu. m l.llo and to I|C . re „„ jw«w- 

period. A further addition of nitrate of wWa. al ,d for t> 

and 160 lbs. on wheat, ntert the wheat y.cd .^’iLlion that «*eJ * 
01 years to 37.7 bu. This was Ihc same fertilizer I 
continuously grown wheat from 7.5 to 19.3 hu. wheat 

In a 5-year rotation with corn, oats, ’ . . , a ip.c, hu. as the — 

fertilizer treatment yielded 8.7 hu. Tier acre iii Wl;- ; , 3 lm. 

average on land that had never bom lun» . „ to n of -fin* 

and 11.7 bu. for the 22 years on land which ha r _ ^ Aci(l pi, .«'!>■ 

per acre in 1903 and 2 tons of ground limestone 1U > • • 
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at the rate of 1GO lbs. per acre increased the yield for 1013 to 18.6 bu. on the 
unlinied land and to 20 bu. on the limed land. One hundred lbs. muriate of 
pofnslt add(‘d to the acid phosphate produced a further increase of a bushel 
per acre for the 22 years in both cases, and the complete fertilizer in the same 
quantities given for the experiments above described increased the yield for 
1915 to 33 bu. on both unlimed and limed land and to 2T.5 bu. for the 22-year 
average, the nitrate of soda partly taking the place of lime. 

Jn addition to these plat experiments, a 40-acre field at the station has 
grown 10 acres of wheat annually for 22 years in a 4-year rotation with corn, 
oats, and clover. The first 10 years the wheat land was top-dressed before 
seeding with about. 10 tons of barnyard manure per acre and the 10-year 
average yield was 20 bu. Then the manure was reinforced with about 40 lbs. 
of acid phosphate per ton and spread on clover sod which was plowed under 
for corn. The corn received a dressing of about 1.5 tons of limestone per acre 
and the wheat received 350 lbs. per acre of a fertilizer made up of steamed 
bone meal, acid phosphate, and muriate of potash with 30 lbs. of nitrate of 
soda added in April if the growth was not too rank. The wheat, yield on this 
field for 1915 was nearly 36 bu., and the average yield for the past 10 years 
34 bu. per acre. 

HORTICULTURE. 

[Report of horticultural investigations], \V. H. Lawrence and 8. B. John- 
son (Arizona 8f(t. Rpt. 1915, pp. 559-552 ). — A progress report on various lines 
of work for the year. 

Studies with processed fabrics prepared for use in protecting citrus trees 
during injurious low temperatures (E. S. R.. 33, p. 48) were continued, and 
observations reported as to sem [transparency, air-tightness of covers, radiation 
of heat from covers, distribution of heat, and changes of temperature due to 
wind currents under covers. 

The results are given of fruit-thinning <?xi>eriments conducted with a number 
of young date trees. These results, together with observations and study of 
the influence of thinning fruit on old trees, led to the following conclusions: 

“ The date palm is a plant having a natural method of thinning fruit. The 
fruit begins to drop shortly after pollination takes place and continues long 
after the reduction to one of the three carpels occurring in each floral cup, some- 
times continuing into the harvest period. Trees not bearing a maximum crop 
will mature fruit to size and quality with little or no change in earliness of 
ripening. Natural methods of thinning fruit early in the season have a greater 
tenrlenvy to increase the size of the berry, in proportion to the number in the 
bunch, than is induced by artificial removal of a number of berries later in the 
season following natural thinning. Artificial thinning may be done to ad- 
vantage only after the bearing capacity of a tree has been determined. 

“Thinning may be done most effectively and quickly by the removal of an 
entire fruiting branch. This method not only increases the weight of the berry 
,)ut of the entire bunch, including the brush. Thinning may be done profitably 
when the tree is carrying in excess of a maximum load. Under these condi- 
tions bunches with one-half the spikes removed begin to ripen their fruit earlier 
than the non pruned bunches, which come second in order, while those with one- 
|* alf of each spike removed mature the fruit more slowly. In general, fruit of 
mferior size occurs on the slender-stemmed bunches, bearing weak branches." 

bi a cultural test of winter radishes the white varieties gave the best results. 
p or rate of maturity ami length of time the roots continue to grow and remain 
edible ’ White Icicle was the first choice. 
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Some data are given on the range of soil temperatures during the season am! 
the importance of using such records to determine dates for planting, method;' 
of irrigation, and rate of growth of vegetables until edible maturity is pointed 
out. 

Observations and data secured from experiments in the station’s Eurojtr-m) 
and American grape vineyard during the fruiting seasons of 1914 and B ' r 
here summarized under the general headings of bearing habits of the plant 
systems of pruning, yields per season, date of blooming, weight of average ^ 
bunches, date of picking, decrease in size of berries, decrease in number of 
berries per ounce, comparison of yields for separate pickings from all hills of 
each variety, and yield of fruit. 

In an olive orchard planted late in March and early in April, 1914, it 
noticed early in May that many of the trees were discolored. Near the middle 
of the month a considerable increase in the cankered areas was noted, hut all 
attempts to isolate an organism gave negative results. A further study showed 
that the trouble made its appearance on the trees first on the south or south- 
west side and near the ground. 

Some experimental work was carried on in which plantings were made under 
various conditions, and it was found that sun scald of newly planted olive trees 
occurs under certain conditions. Small, weak*growing trees usually died before 
sun scalding took place, while large growing stems were not affected. Shading 
the trees did not prevent sun scald, while flooding with irrigation water and 
the use of hot soil as a surface mulch, with sub irrigation, favored the scalding. 
Medium-sized trees that gave up their water slowly were found most susceptible 
to the injury. Scalding took place only during periods of intense heat, and 
under average field conditions is limited to the area just above the ground. 
Fall, winter, or early spring planting is deemed more desirable than late sprfo: 
planting, and trees should be headed back at the time of planting in order t« 
reduce the evaporation as much as possible. 

Report of the horticultural department. J. E. Higgins fffaimif- Sffl. i?pf. 
1915, pp. 20-27, ph. 2). — The work of the department was continued ate 
lines previously noted (E. S. R., 32, p. 741). 

The station is cooperating in experiments in Florida and in California with 
the view of extending the culture of litchi (TAtchi chinensis). Some successful 
experiments in transporting these short-lived seeds under refrigeration man 
Honolulu to San Francisco and thence by ordinary express and by mail in mrist 
sphagnum moss to Washington, D. C., and to various localities in California 
are noted. All of this seed germinated well, thus indicating that, litchi wb 
may be transported where refrigeration for fruit is available. 

In the work with mangoes some preliminary studies have been made en th^ 
flowers of certain varieties and on methods of pollination. Several 
seedlings less than nine months old, which had been grafted by inarching. 
found to be producing flower clusters above the point of union, uiul i!! in,, ‘ 
cases the scion also was flowering. The mango tree ordinarily does 
until it is from five to six years old. No cause is ascribed for these phwte^ 
except the grafting. An Instance of bud mutation is reported in uliicli a — ^ 
branch of one of the trees bearing green fruit produced a pink 
smaller in size than the regular type hut otherwise resembling t ^ ^ 
Bark grafting the mango, which has previously been successfully app 
Porto Rico Experiment Station, has proved to he well adapted under ^ ^ 
conditions to the work of top grafting established trees. The P l0te "‘ 
described. 
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In the work with avocados the Macdonald, the parent tree of many of the 
round, hard-shelled winter seedlings, has attracted some attention by its 
remarkable keeping qualities. The fruits were kept in the horticultural labor- 
atory for 16 days without any refrigeration, being in a perfect state of preserva- 
tion at the end of this time. 

In the work of propagating the avocado, scion budding has given satisfactory 
results. The scions are inserted in a T-shapcd incision similar to that made 
for shield budding, only much larger. After being tied in place the budded 
scion is waxed with a firm grafting wax which will not run when healed by the 
sun. This method is considered to he advantageous as a means of propagating 
from old bearing trees which frequently do not produce good bud wood unless 
severely cut back. It may also be used to work branches of considerable size. 
Observations of apparently multiple-stemmed seedling avocados showed that 
such seedlings have a single central stem, the other stems arising from buds 
on this stem beneath the surface of the ground and in many cases within the 
seed. 

The work of breeding papayas was resumed along lines previously noted. 

A number of crosses and close pollinations have been made to secure informa- 
tion on questions arising in earlier work. 

In the citrus orchard many varieties are now in bearing and making a satis- 
factory growth. Practically all of these varieties have been introduced as bud 
wood and worked upon home-grown stocks. 

In view of the claim by some manufacturers that a blend of the oil of kukui 
(Aleurite* moluccana) and of the China wood oil (A. fordii) is preferable to 
either one, some work was undertaken by V. S. Holt in hybridizing these species 
with the idea that the new forms might combine the desired characters in a 
way superior to either of the parents. A number of fruits from these cross 
pollinations have been secured. 

Brief notes are given on the station’s distribution of seeds and plants and 
extension work in horticulture. 

A variety test of tomatoes, C. E. Myebs (Pennsylvania Sta. Rpt. 1911 pp. 
In continuation of a previous report (E. S. R., 34, p. 146) tabular 
data are given on a test of different strains of a number of varieties of tomatoes. 
With a few exceptions each variety recorded has been tested for three years. 
The varieties are classified according to their period of maturity, described, and 
discussed with reference to their quality and commercial importance. 

Influence of dynamiting on soils, \V. R. White (Pemmlvanla Sta. Rpt. 
I91’ h pp. .J45-.}J7). — In continuation of a previous report (E. S. R.< 3-1. p. 125) 
the second year's results are given from those dynamiting experiments, which 
were conducted in orchards. Although these results are not considered conclu- 
sive thus far, they indicate, as in the previous year, that the profitable applica- 
tion of dynamite as a soil improver is limited. In these experiments no im- 
portant gains have as yet been derived from its use either with newly-planted 
apple trees or with mature trees. 

Irrigation, It. W. Allen ( Oregon Sta., Rpt. Hood River Sta., 1915. pp. 2 ’(-26. 
fit}. 1). — Practical suggestions are given for irrigating orchards, both where 
cover crops are used and where clean Ullage is practiced. 

Cover crops, G. I. Lewis and R, W. Allen ( Oregon Sta.. Rpt. Hood River 
1915 , p. 21?).— Notes are given of a test of various cover crops on a number 
°f distinct soil types in the fall of 1H14. The crops tested include field peas, 
horse bean, crimson clover, hairy vetch, spring or common vetch, woolly-podded 
vetch, purple vetch, and bitter vetch. 

a result of the severe winter only the crimson clover and hairy vetch sui- 
vived and made satisfactory growth to be of value for green manuring. The 
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* imwpvpr that field peas may be grown In the spring for 
authors point o U - that < p Crimson elovcr lw]u , ^ 

green n rr:: ^ « sz, ** * *» ^ •» be * ** 

rx of * ««“■ first to 

value. W ine t0 be much more hardy than spring vetch. 

Spr i n g 0 vetch Succeeds well in ordinary years and, unlike hairy vetch, the seed 
Spring teten nee lt w m 0 f necessity be most generally rat 

is cheap and easily obtained, ltur#1 method s, cover crops, and fertile 

Eesults from ™ (Penm , l(tnia Sta, R„t. mi. 

m -in ^nth— o, a previous report on this subject (E. S R *4. p. 148, 
JSo). incuni nractical results secured from certain 

rr—— sss », »«■; , T » «* ■ 

of the orcnaiu station are appended in tabular form. 

from cultural methods in the younger Ontario are, 

• T L™i not in-iteviallv different from those previously given. Some oi the 
in general, not mat . orchards, however, conflict with previous 

'TITIX l £ ** «* ~ * «** r 

results, the tillage aim thc latter cases .leflnito 

aiu , *» both th, ‘ ™ ltura ' p,a,s 
Zmriched pi ts. Tree growth has continued to be decidedly greater through- 

£ SSi- - - !- “~to the teas, - 

Observations on supposedly refractory 

biUty of obtaining Practically anmiai c I #ni , Ttmi|lkins King, 

biennial bearers as t c ai ' * Th lvsu i ts also indicate that annual 

provided the conditions are or , M r equivalent 

tillage should wherever the soil conditions will permit, 
in preference tor „ ^P ^ (he 0 f fortlliscntlr.li surpassed that of 

In one expc . . .. The application of liitrogim with phosphate 

cultural methods as regar. . ’ , ' rrPat( , r >j,.ids than sod mulch or till- 

to sod or of manur e to w» ' ' p hosp i m te with potash applied to sod 

yield than sort mulch or , general fertiliser form* 

From the results secured in this work to date h ndd. 

. *. oa iiw nf qrtnal nitrogen. oO ins. oi ai.iuui 1 

carrying about 30 lbs. ot aermu mu •* ( ., f 'ooibs, per aero 

and from 25 to 50 lbs. of actual !>»*«*. a ^ t( , ,hr «ri * 

to bearing trees, is recommended. Attuition is 

-MSS sr;r-srss - - — - 

crowing flie various intercrops in the orchards. . f de vitahz sd 

^The influence of nitrogen upon the vigor and 

apple trees, C I. Utm and H » - A ’^' ^iv^'of «»* <« "* 

arc helta >1"'’"" 

orchard fertiliser experiments In which the k 
noth in the dry form and in solution (K S ^ f of nitrope"- 
The present report deals specifically w th ti e Hit ^ ; . K , rV to* 

inuffaTt ir. «. “E 1 ” 1 ™" 

«”■ -* - - « * ' 
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fact that the nitrogen sprayed on the trees was dissolved and reached the 
roots, whereas the nitrates spread on the ground were added in May when 
the ground was dry, hence did not dissolve and reach the roots, iii order 
to secure benefit from the nitrates they should be applied during (lie early 
part of March when the ground is sufficiently moist to dissolve them and also 
before the trees come into bloom. Nitrogen applied at this time bus been found 
to cause a larger percentage of set of fruit in April, an important change in the 
character of the foliage, and a stimulation of the wood growth. 

The experiments indicate that the stimulating effect of nitrate of soda is 
more lasting in its effects than formerly believed and that its benefits will 
extend over into the second season and perhaps longer. The best method 
*of applying nitrate of soda to orchards is to spread the dry crystals broadcast 
on the ground under the trees and harrowing soon after applying. Six lbs. 
of nitrate of soda, equal to about 1 lb. of actual nitrogen, applied to a mature 
hearing tree is believed to be ample to restore seriously weakened trees to a 
normal condition. This amount should be reduced one-half the second year, the 
station's experiments showing that a full pound of nitrogen applied the second 
year produced too much wood growth and too much fruit that was undercolored 
and oversized. The cost of furnishing the required nitrogen at the rate recom- 
mended was $15 an acre. 

The above amounts of fertilizer are recommended for use only on trees 
which are in a somewhat run down condition as indicated by thin foliage, 
weak wood- growth, small fruit, and the presence of certain physiological 
troubles, such as “fruit pit,” little leaf, die-hack, etc. 

Farther experiments are to be conducted to confirm these conclusions as a 
whole. 

The authors point out that nitrate of soda does not exert much influence 
on the soil, and therefore in order to improve the physical condition of the soil 
in nmny orchards it Is necessary to add organic matter. During the last two 
years those orchards which have used clover and alfalfa in the presence of 
sufficient moisture have shown a strong improvement. The use of these legu- 
minous crops should be dispensed with for a while and systematic clean culture 
practiced when signs of over stimulation appear. 

Condition of root system of apple trees in the Hood River district, R. W. 
Alien ( Oregon Sta., Rpt. Hood River Sta ., 1915. pp . 20-2 4, figs. 2). — The results 
are given of a preliminary investigation started in 1033 to determine in a 
general way the condition of the root system of apple trees in orchards varying 
in age and under different cultural treatment. 

In the orchards examined many of the fibrous roots of the trees were dead, 
fids condition being worse in old orchards kept under clean cultivation and 
without irrigation. Sod culture without irrigation was very similar in result 
to that of continuous clean culture, but the conditions, as a whole, were worse 
where shallow implements of tillage had been used. Sod culture in which 
clover had been grown with irrigation showed the soil and roots of trees to 
ho in very good condition. 

‘Trait pit” was found to be -worse under the worst conditions of the soil 
upon trees having root systems in the most critical condition. In less 
serious conditions of soil the roots of “pit” trees were either normal in vigor 
w nearly so. Winter injury appeared to be most prevalent on soils of poor cou- 
pon, but no relation was found to exist between the seriousness of the trouble 
atl(1 the condition of the roots of the trees. The investigation as a whole 
Wrongly indicates that the weak and yellow condition of the trees, much of 
63270 °— No, 6 — 1C 4 
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the fruit pit, and winter injury now so prevalent In the orchards are <iu e t0 
drought and improper fertilization. 

Winter injury to apple tree roots ( Wisconsin Sta. Bui. 268 (i9i6), pp ^ 
16). — Observations made by the horticultural department on root killing of 
apple trees show that when there is a blanket of snow upon the ground even 
excessive variations in air temperatures do not cause much fluctuation in soil 
temperatures ; hence cover crops which hold the snow aid in preventing winter 
killing. 

Tlie results of one year’s work further indicate that the roots arising from 
scions of hardy varieties of apples can withstand greater cold than roots of 
equal size developing from the stock. Considerable difference existed in the 
ability of scion roots of different varieties to resist low temperatures. Scion* 
roots of the Wealthy, for instance, are much hardier than those of the North- 
western Greening. J. G. Moore of the station has observed that ordinarily no 
scion roots are produced the first year. Usually those produced the second season 
are small, and less than 30 per cent of the 3-year-old apple stock had any scion 
root development. Consequently too much reliance can not be placed upon 
the development of scion roots by young trees as a factor to enable the trees 
to resist winter conditions. 

Ripening of growing parts of orchard trees and shrubbery, A. D. Selby 
{Mo. Bui. Ohio Sta., i (19 16), .Vo. 7, pp. 206-20S, fig. 1). — Attention is called to 
the danger of the unripened condition of orchard # trecs and shrubbery due to 
various causes, with suggestions for the ripening of the wood so that winter 
injury does not follow. Among the causes of the unriponed condition are 
heavy manuring, excessive pruning, late cultivation, defoliation by leaf spot 
and other fungi, etc. 

Suggested grades for peaches, M. A. Bj.ake and C. H. Connors {.V cw Jersey 
Stas. Circ. 58 (39J6'), pp. 8. Jigs. )). — In continuation of suggestions relative to 
grading poaches given in a previous bulletin of the station (E, S. R.. 34, p. 
639), tlie experience gained during 1915 is included in llie present circular. 
A descriptive outline for standard varieties is given showing the amount of 
color these varieties should have to he classed as “ fancy” fruit. 

Horticultural observations in Port" Rico, Cuba, and Florida in relation 
to the horticulture of Hawaii, J, K. II .ins [Hawaii ft 1m. It pi. 1015. pp. 56-7.?. 
pis. 3). — A comparative study of the fruit industries in Porto Rico, Cuba, ami 
Florida, with special reference to similar industries in Hawaii. The fruits 
considered include the pineapple, citrus fruits, the avocado, and the 
Information is given relative to the extent of the industries, cultural methmls, 
principal diseases and insects, and marketing. 

FORESTRY. 

Third biennial report of the state forester, 1914, J. 0. Van Hool (Bieii 
Rpt. State Forester Mont., 3 {V.)l3-H), pp. 35, pi. 1 ). — A brief account is 
of the lumber industry in Montana, together with descriptions ol the coincide.^ 
woods of the State, methods of administering the state forests, and the uw 
of forest protection. 

Fifth annual report of the state forester, F. A. Elliott (Am. Rp ■ ^ 
Forester Oreg., 5 (1015), pp. 22).— A progress report <>u the u'° rI * 

Hoard of Forestry, with special reference to the work of forest 

Report of the state fire warden, C. P. Wilukk (Ann. llpt. ^ ^ 

and Develop ., V. J., 1015, pp. 47-77, pis. 3).- —The report of the 1935 s^* 011 
tire to the work of forest fire protection in New Jersey. 
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Report on forest operations in Switzerland (Ran « ■ r 
pp . 1-10 ).- A report on «ho administration and ^ 

■minify, and private forests in Switzerland, inclndln- tahni/..^. , am '‘ 
yields in major and minor products, revenues, expenditures 1 sho "' mg 
operations in forest extension. ete *’ as wel1 as 

Report on the forest administration in Burma fnr . 

Rooms (Rpt. forest Admin. Burma, 1914-15, pp . V[ +I09) ir, 1 ® 14 " 15, C ‘ a 
report relative to the administration and management of til stnte'l'TT 
Burma, Including a financial statement for the year T ^ lD 

relative to alterations in forest areas, forest snrrevs l?*' data 

/evenues, expenditures, etc., are appended in tabular form m ' S '' ork ’ 

Annual report on the forest administration in Ajmer-Merwara for the 
year 1914-15, Hukam Chand (Ann. Rat. aw*# ^ • . . ne 

191HI, PP- 4+28).— A report similar to the above reiati ve to the ’ 
tion of the state forests in Ajmcr-Merwara during 191M5 adnnmstra- 

Report on forest administration in the Andamans for 1914-15 j ly . 
Gbteve (Rpt. Forest Admin. Andamans, lPU-15 on ticci , ’ ' 

“* ad " ati ° n ° f th * *** « Uie^tndamans 

Administration report of the forest circles in the Bombay Presidencv 
including Sind, for the year 1914- 15 (Admin. Rpt. Forest Circles Bombay 

m ‘f’ 1 " + ?! + f ' A r<,pmt *» «* I™ relative to the 1,1 

Stratton of the state forests in the Aorthern, Central, and Southern Circles of 
the Bombay Presidency, and of Sind. 

Progress report of forest administration in Coorg for 1914-15 h Tirf 
man- (Rpt. Forest Admin. Coorp. 1914-15, p p . S+tS+M.-A report ’similar to 
the above relative to the administration of the slate ferrets in Coorg for the 
year 1914-15. 

Se “! i vf- r aild planting ' J - Toi-mkv (.Vcir York: John Wile,, «f Sons. Idle 
PP. AAAI 1+400, figs. 11,0).— A manual of Information on seeding and plantin'- 
in forest practice, with special reference to conditions in the Unhid States 
n he preparation of the work the forestry literature of Europe has been 
freelj drawn upon for the principles underlying these practices. 

In part 1, under the general heading of silvtcal basis for seeding and plant- 
ms, consideration is given to definitions and generalities, the choice of species 
in arhfiem regeneration, the principles which determine spacing, ami the prin- 

fn™,r hl /° VeVI> the c0,np0sitl0n ot ,lie st » nJ - Pari 2 takes np the artificial 
o£ woods - consideration being given to forest tree seed and seed 
„ f ” ,“ g ’ the Protection of sceiling and planting sites. preliminary treatment 
ming and planting sites, establishing forests by direct seeding, the forest 
m y ’ and estabHshin S forests by planting. 

5 ° f Pine SeedS> A * GmsrIf {Landlc - Mr *. Bchtceiz, SO (1916), No. 

ZJ'~ figs - -)•— A report on the knowledge of the count and weight 
tnoas of testing pine seeds. 

011 " 0me oaks with P er sistent foliage. G. Donati (Ann. Bot, 
wmnar-iV - & PP- 157-WS, figs. Id).— The author here presents a 

tans * / Ve Stu(3y ot tlu ‘ Ieaf structure of Qucrcus ilex, Q. suber, Q. occiden- 
mis > and Q. cocci f era. 

reco S aized wood s of British Guiana (New York: The British 
British ™* oUdated lAd ' [49/6’]. pp. IS, figs. 6*).— A descriptive list of 
tion is * Ulana woods compiled from various government reports. Informa- 
Ie ^tive to the specific gravity of the wood, appearance, physical 
ur s and uses. 
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Rubber (Trow*. 8. Internal. Cony. Trop. Ayr. 191%, vol. J f pp_ 59%~.^8 r 
1 ) .—This includes abstracts of the following papers on rubber, including Pe p or ^ 
of discussions, at the Third International Congress of Tropical Agriculture 
London, July, 1914: The Cultivation of Hevea braslliensis in Uganda, b r s' 
Simpson (pp. 594. 595) ; Diseases of Hevea in Ceylon, by T. Petch (pp, ^ 
GOT) ; On Some Animal Pests of the Hevea Rubber Tree, by E. E. Green {p )f 
60S— <536 ) ; Termes gestroi as a Pest of the Para Rubber Tree, by H. C Pratt 
(pp. 637-640) ; The Principles of Hevea Tapping, as Determined by Experiment 
by T. Petch (pp. 641-651) ; The Preparation of Plantation Para Rubber hv 
B. J. Eaton (pp. 652-678) ; Spottings in Plantation Rubber Due to Fungi &'v 
A. Sharpies (pp. 679-687) ; Ceara Rubber Cultivation and Manufacture in 
Southern India, by R. D. Anstead (pp. 6SS-696) ; The Cultivation of Manihot 
glaziovii in Uganda, by S. Simpson (pp. 697. C9S) ; Increase in Yield from 
Funtumm elastic a in Belgian Kongo by the Spam no Method, by A. Gisseleire 
(pp. 699-701) ; The Methods of Tapping Cultivated Castilla Trees, and the Yield 
of Rubber Therefrom, by P. Carinody (pp. 702, 703) ; The Methods of Tap pin ^ 
Castilla Rubber Trees In Mexico, and the Yield of Rubber Which the Trees Fur- 
nish, by A. Russnu (pp. 704-712) ; Rubber Culture in the German Colonies, la 
F. Frank (pp. 713-719) ; Necessity to the Rubber Industry of the Exact Labo- 
ratory Determination of the Respective Values of Rubber, by Lamy-Torrilhon 
(pp. 720-722) ; and Contribution to the Knowledge of the Mechanism of Copu- 
lation in Certain Rubber-Yielding Species, by F. Heim ’It, Marquis (pp. 
723-72S). 

A comparison of the Brazilian and plantation methods of preparing Para 
rubber, G. S. Whitby (Jour. So r. Chew. /mhos., 85 (1916). Vo. 9, pp. %98-502 \ 

In this paper the author describes a comparative test of the methods of preparing 
plantation rubber in the eastern Tropics and the wild rubber of Brazil. 

The rubber industry of the Amazon and how its supremacy can be main- 
tained, J. F. Woodroffe and H. H. Smith (London: John Bale, Sons & Daniel, s- 
son. Lid., 1915, pp. XLVIll+%85, pis, 42, figs. %). — This work comprises a study 
of the rubber industry and the labor, social, and various economic condition?! in 
Brazil, with special reference to pointing out ways and means Cor the future 
development and maintenance of the rubber industry in connection with the 
general development and settlement of the Amazon region. 

DISEASES OF PLANTS. 

Plant pathology problems (WtVotum 8 fa. Bui. 268 (1916), pp . 18~2o, 

6 ). — Brief accounts are given of the various investigations in plant diseases that 
are being carried on by the department of plant pathology. This work includes 
a study of leaf roll and similar troubles of potato, seed disinfection for the 
control of scab and Rhizwtonia, studies of nonparasitic diseases of potato sue i 
as black heart, a study of alfalfa diseases, and the control of barley diseases, 
cabbage yellows, ami cucumber diseases. 

For the control of barley diseases, A. G. Johnson has Investigated 
of planting at intervals of two weeks throughout the season with theresut 
the early plantings in most cases developed more disease than the ^ 
plantings. Attempts were made to control the stripe and blotch of ar c *^ 
treating the seed with hot water, solutions of copper sulphate, copper 
and salt, corrosive sublimate, and formalin, with the result that warm ^ ^ 
of formalin proved to he the most satisfactory treatment. Soaking 
three hours in a solution of 1 pint formalin to 30 gal. water at a ^ g, e 
68’ F. gave satisfactory control not only of the stripe disease bu a b 
loose and covered smuts, 
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The work begun by the deportment of plant pathotev some years -go ,i„ 
velopiug res slant a rata of cabbage has resultal In the establishments Jch 
strains and the production of a considerable amount of seed for testing it itic 
Trials made in different regions indicate that the diseat,^ S ta "n^itv s 
maintained even m w.dely d.fferent localities. In connection with this d e.t 
j. C. Gilman has observed that the growth of the parasitic organism J ' t 
is greatly increased at temperatures above 64". This, it is believed, will explain 
why the disease is so much more serious in some seasons than to othm and 
also ‘““ tat it will not be so severe to the northern as in the sontoern 
parts of the tstate. 


Some observations ou pea blight were continued, and the former recommenda- 
tions of careful preparation of seed bed ami attention to drainage are repeata 
For the disposal of the refuse vines the use of silos is suggested 
Some investigations had been begun on cucumber diseases, of which wilt an 
gular leaf spot, anthracnose, and scab are said to be due to definite parasites 
while a fifth, white pickle or cucumber mosaic disease, is not known to be due 
to any organism. These five diseases arc said to be more or less serious to 
Wisconsin. The white pickle or cucumber mosaic disease is characterized bv 
irregular malformed fruits which are usually worthless for pickling purposes 
The trouble is considered transmissible, but as yet no parasite has been diseov' 
ered. Similar conditions have been found to obtain with squash and watermelon 
from which the disease may be transferred to the cucumber. 


Studies on the crown gall of plants. Its relation to human cancer E F 
Smith {Jour. Cancer Research , 1 am), No. 2, pp. 281-809 , fat 92)- The 
present paper, which reviews certain of the essential features of crown gall 
especially as they bear upon the general problems of cancer, also contains a 
number of new observations which are considered to bring this vegetative 
growth into relations with the group of tumors described as embryomata. 

The author calls attention to the growth without function exhibited by the 
crown gall tumors, the cell itself being properly regarded as parasitic only in 
the sense that it is urged on by a schizomycete, Bacterium tumefaeiens, and to 
the embryonic character of the proliferating tumor cells. Attention is called 
nlso to the atypical arrangement of the tissues, to their loss of polarity, and 
to the slight differentiation of the cells accompanying tlieir increase in vege- 
tative vigor. The neoplastic character of the growths is emphasized by the 
encapsulate marginal growth, the imperfect vascularization, the early central 
necrosis, the existence of intrusive strands, and the occurrence of daughter 
tumors, which reproduce the original tumor. The same micro-organism is ca- 
pable of producing by inoculation different types of tumors varying in structure 
according to the type of tissue invaded, the most complex type containing, along 
with blastomous elements, a Jumbled and more or less fused mass of embryonic 
<*gans and fragments of organs comparable, if not equivalent, to the foetal or- 
gans occurring in the atypical animal teratoids. 

The distribution of black rust in Norway, E. Henning (Med del. Central amt. 
Fmokw. Jordbruksomrddct, No. J07 (1915), pp. 16; K. Landtbr. Akad. Hand!, 
m Tutskr., 5% (1915), No. 2, pp. 122-185; aha. in Hot Centbl . , 12S (1915), No. 
a 490) .— It is thought that the barberry was introduced into Scandi- 

r J T a at least as early as the beginning of the seventeenth century, and black 
I 8 . 0 ' vll eat (Puccinia gra minis) not later than the eighteenth, and possibly 
ter 4 SPVOn ^ een th, century. Since this time the barberry has been used as al- 
^ e * 10s *> both barberry and fungus being more successful in the middle and 
u er n portions than In the north, where the rust has little economic 
Stance. 
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Diseases of garden vegetables in Switzerland, E. Mayor ( Rammu So -■ 
43 (1915), pp. 39, 40, 44-4?; (1915), pp. 7, S, 12-15; abs. in Bot. CrntblJ^j 

(1915), No. 1, p. 6). —A brief review is given of diseases of garden vegetable* 
particularly in the Canton of Neuch&tel, also of corresponding control measure 

The physiology of Phoma bet®, R, Schander and W. Fischer (land '' 
Jahrb 48 (1915), No. 5 , pp. 717-738).— Reports of previous investigations by one 
of the authors (E. S. R., 28, p. 628 ; 33, p. 53) are followed up with a detailed 
aceouut of studies on P. belts as affected by modifications of the nutritive me 
ilium, by temperature, and by poisons as employed in sprays. 

Hot water does not seem to be practically protective against this fungus 
Among the more satisfactory chemical sprays mentioned are corrosive sublimate 
and a few proprietary preparations. 

Club root of cabbage, C. Hammari.und (Meddel. Centralamt. PorsdUv 
Jordbruteonmldct, No. 106 (1915), pp. 14, figs. 1; K. Landtbr. Akad. Eaiuil. o eh 
Tidskr., 54 (1915), No. 2, pp. 110-121 , figs. 7). — Experiments on control of cru- 
ciferous club root (Plasmodiophom bmssicce) gave results which were most 
favorable to formalin in regard to the expense, which is only one-third that of 
carbon bisulpliid, and in regard to its harmlessness as compared with lime in 
large percentages. It was proved that the disease is spread by feeding the dis- 
eased plants to cattle, which does not destroy the organism, though its dispersal 
in this way may be avoided by thoroughly cooking the plants. 

Gloeosporium caulivorum injuring red clover in Hungary, D. Hegti 
(Mezogazdasdgi Szemle, 33 (1915), No. 2. pp. 55-58; ahs, in Internal. hist. Ayr. 
[Rome), Mo. Bui. Agr. Intel, and Plant Diseases, 6 (1915), No. 4, p. 637).— In 
different portions of Hungary, but particularly those along the right bank of 
the Danube, great injury was done in 1914 to red clover by Q. caulicorm. As 
the fungus is thought to be carried by the seeds, it is recommended that these 
be soaked in 1 per cent solution of copper sulphate before planting. 

Transmission and control of bacterial wilt of cucurbits, F. V. Rand and 
Ella M. A. E.vtows (U. 8. Dept. Agr., Jour, Agr. Research, 6 (1916), ?.’o. 11. 
pp. 411-434* l>f** 1, figs. 3). — The authors have made a study of insect transmis- 
sion of the bacterial wilt of cucurbits. Experiments, as far as completed, indi- 
cate that cucumber beetles (Diabrotica spp.) are the mast important, if not the 
only, carriers of the wilt organism (Bacillus trachciphilus) , and that at least 
one species (D. vittata) is capable of carrying the wilt over winter and in- 
fecting the spring plantings of cucumbers. 

In spraying experiments carried on in 1915, the wilt was effectively con- 
trolled by a spray consisting of a combination of Bordeaux mixture and ar- 
senate of lead. Flats sprayed with either alone showed less wilt than un- 
sprayed plats, but the control was not so complete as when the two were used 
together. Inasmuch as it has been proved that insects arc the carriers of the 
disease, insect control becomes necessary for preventing the wilt. This plntse 
of the work is to be given further study in cooperation with the Bureau of 
Entomology of this Department. 

Bacteriosis of cucumber in Italy, G. B. Traverso (AM B - Acead . 

Rend. Cl. Bci. Fis„ Mat e Nat.. 5. tier., 24 (1915), /, No. 5, pp. 
serious bacterial disease of cucumbers is described as having appeal 111 
1914, following a severe outbreak of Gflajcwportum lugenarium in ^ 
disease appears on the adult leaves and the fruits white the roots and }0u^ 
shoots are still normal, Bordeaux mixture, if applied to the plants when * 
young, is thought to have some protective value. 

Leaf rust of cucumber, I\ Spkenokr 1 Mitt. K. K, Gartenbau ^ cg€ _ ^ ^ 
mark, 41 (1915), No. 1, pp. 4, 5 ; abs. in Bot. Centbl, 12$ ( J9i5 ^ m 
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. iW ).-A g ain S t Corvnnpom melon!*, cau 9lBK a ^ of leaf ^ „ G 
a 1 per cent Bordeaux spray for (lie young plant* 
ventive. Seed should be kept for 1.5 hours in 0.5 per cent formalin 'beOwe 
sowing. After the outbreak has occurred, it is necessary to destroy completely 
all plants with their fruits, or to remove them to some unused portion of the 
field which can be left uncultivated for several years. 6 

Ginseng* diseases and their control, H. R Whetzkl, J. Rosenbaum, J. W. 
UuAiftf, and J. A. McClintock (17. 8. I)ept. Ayr:, Fanners' Bui. 186 (VUG) «« 
& /^)."TUis describes in a popular way the diseases 0 f ginseng 'and thefr 
control, technical descriptions of tlie different diseases having benm previously 
noted (E. S. It., 27, p. 649). * previously 

The neck rot of white onions, J. G. Humbert (Mo. Bui Ohio Sta . 1 (19m 
5o. 6 , pp. 1H6-1S0, fig. 7).— Results from an investigation on the neck rot of 
white onions, due to Sclerotium cepivorum, are given. This disease is said to 
have been the cause of heavy loss in stored onions, and experiments for control 
including sanitation methods and fumigation with formaldehyde gas, have been 
carried on with some success. Dump heaps of rotting onions should not be 
permitted, and crates and storage houses should be disinfected if tlie new crop 
is to be kept free from disease. L 

This disease lias been confused with smut, but this attacks Uie growing 
onions, while the neck rot is apparently a trouble which destroys the mature 
onions in storage. 


Potato dry spot in Java, A. Rant (Tcysmannia, 26 (1915), No. 5, pp. 285- 
281 pis. 2) .—A disease of potato leaves is described which is thought to be 
identical with early potato blight due to Alternaria solani. 

Root rot of tobacco (in*cowsi« Sta. Bui. 268 (1916), pp. 77, 18. figs. 2).— A 
brief account is given of the work of J. Johnson on the rooot rot of tobacco, 
due to Thielavia laxicola, and methods for its control. Since certain strains 
of tobacco have been found to differ widely in susceptibility to the disease, an 
attempt is being made to develop a resistant type which will be of high quality 
and also able to grow on worn-out tobacco fields. Until such a type is secured, 
it is recommended that growers sterilize the soil of seed beds or plant on soil 
that has not grown tobacco in recent years. 

Bacterial rot of tomato, V, Reglion (Atti R. Aeead. Lined . Rend. Cl Sd. 
/K .lfet. e Nat., 5. scr., 24 (1915), II, No. 3 , pp. 151-160). -A rot of tomato 
appearing in May, 1914, was reproduced in characteristic form by inoculation 
Kith a bacterium Isolated from the decayed fruits. The organism appears to 
lose quickly much of its virulence in artificial substrata. 

Root rot of fruit trees, J. J. Thornber (Arizona Sta. Rpt. 1915, p. 580).— 
In continuation of work by McCallnm, discontinued iu 1910, the author made an 
Examination of orchards where root rot was causing serious loss. It is consid- 
ered that more than one fungus is responsible for root rot, and in the absence 
definite information, no positive methods for control can be given. This in- 
vestigation is to be continued. 

Study of Coniothyrium pirina, Phyllosticta pirina, and C. tirolense. Elisa 
. TT0 an(1 & Poixacci (AM R. Aeead. Lined, Raid. Cl Sd, Fis., Mat. e Nat,, 
!' ser v ^ U915), 11, No. 1, pp. 40-42 ). — Evidence is adduced to show that the 
°ngns denominated C. pirina by Sheldon (E. S. It., 19, p. 249) is, as that author 
suspected, not identical with P. pirina but that it has characters corresponding 
precisely to those of C. tirolense. 

W ? e ^ Cric ^ ets as carriers of Leptosphaeria coniothyrium and other fungi, 
3 22 ^ L0YER an( l B. Fulton ( AYir York State Sta. Tech. Bui 50 (1916). pp. 

> Pi*. 4). — The authors propose the name tree-cricket canker for a disease 
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of apple branches, in which areas of dead bark Infested with Coniothyrium 
fuckelii surround oviposition punctures of tree crickets. 

The constant association of this fungus with such cankers led to an investi- 
gation of tree crickets as its carriers. It was found that tree crickets may 
carry the fungus from raspberries to apple trees and infect them, and also that 
they may carry the spores of these and other fungi in the digestive tract 
as wen as on the outside of their bodies. Feeding experiments showed that 
the spores of U&tilago crff, Coprinm micaceus, Conwthynum fuckeUi, Kum- 
mnlam discrete, and Sphvropsti malorm passed through the digestive tract 

of tree crickets without loss of viability. 

-rvmcal cankers resulted when tree crickets ted on C. fucMn were allowed to 
oviposit on apple branches. The percentage of cankers formed about wfcrttta 
“.unctures was considerably greater when the ertekets were tel w.th mm 
ftom raspberry canes than when they were fed with pure culture of the foams 
isolated from apple branches. The oviposition punctures of CEwrtta • •«*» (m 
a hiZ percentage of infection than those of OS. tmjwhpc. una and for both 
leetes the percentage ot infection was considerably higher when the punctures 
r- with grafting wax than when left uncovered. Typical cankers were 
^produced by inserting pellets of tree-erieket excrement tnto punctures made 
in apple branches and covering them with grafting wax. 

C®n cultivation and the use of arsenical sprays are suggested as reumbal 

measures for the control of tree ere. w( ,j j p, adasis (Pc«»s;/ta»i« 

vTw X P- M-mpu’s).-™* is tin account of an investigation ef 
c'narhllghtttmmie trees, due to the organism BaoUn , a mere 
extended report of which ie V^iley for the ecu- 

has become a 'cr> serious* pc.. ‘ ° work was contiimod 

were carried on with a number ot P«i-h “V ^ were «** 
on three orchnr.ls in which Winesap and howtown ^.^tnre. Mb* * 
with various fungicides to test their .““““‘"ut-t tested b. 

l.hur, bnrium tetrasulphid, ntormc sul^nr, and irou^.U 
comparison with Hme-sulphur soiution. in t«»f Ifi 

by about 12 per cent the sound fruit. Ut^r 
fungicide testei, the addition of atomic f " °“, rnn ‘ TOl) « «*»>» 
creasing its fungicidal properties, and the ad >t ' S „ R the injurious cunii- 
decreasing the fungicidal properties and slightly Incite • j lew- 

ties lionlenttx mixture caused serious russeHng of thefrm^ ^ ^ ^ * 
sniphid used in strengths recommended by the menu • pl . oW , , vert 

efficient as lime-sulphur in controlling . • . SnliiWe sOlpf” ir " ’ 

poor snhstitute for lime-sulphur in the et ™ , ira( ,. s uiphtir. trot it ffas ” lor 
less efficient and decidedly more Injurious than lime • » ' , 

efficient than atomic sulphur, iron sulphid. or nrmn jip pUcn » 

Basel on two years’ work, the authors claim tbatW Valw , »«» 
of fungicides apple scab may- be controlled hi * e ” spray eaten®' 
years favorable to epidemics of the disease. A teutativ 
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1916 is given for the control of scab find mildew, or of scab alone In the 
Hood Itiver \ alley. This includes the use of lime-sulphur as a delayed dor- 
mant spray, followed by a more dilute lime-sulphur just as the pet“s are 
beginning to open, with a third spraying immediately after u,e petals h-.ve 
fallen. In the third spraying the authors recommend the use of atomic 
sulphur if the weather is clear and warm, or lime-sulphur with atomic sulphur 
added if the weather is cool and rainy. Two other applications are reeom- 
mended, depending upon conditions in the orchards. In the first application 
for the control of purple aphis nicotin may be used, and in the third and fifth 
lead arsenate may be added to the fungicide as a protection against codling 
moth injury. 


Six years of experimental apple spraying at Highmoor Farm, W. J. Morsk 
(Maine Sta. Bill. 2^9 (1916), pp. 81-96 ). — In previous publications (E S R 33 
p. 648) accounts have been given of the results obtained from spraying experi 
meats for control of apple scab. In the present bulletin an attempt is made 
to present a general summary of the more important results obtained. The 
primary object of the experiments was to determine an efficient and economical 
control of apple scab with a minimum amount of injury to fruit and foliage, 
as applied under Maine conditions. With the different fungicides, arsenate of 
lead was added as an insecticide at the rate of 2 lbs. of paste or 1 lb. of 
powder to 50 gal. of solution. 

A comparison was made of 3:3:50 Bordeaux mixture and a standard 
dilution of lime-sulphur which was equivalent to a 1 to 40 dilution of a 33“ 
Jiaume concentrate. Bordeaux mixture, while efficient in scab control, nearlv 
always caused serious leaf injury, and sometimes resulted in a considerable 
russeting of the fruit. Lime-sulphur of standard dilution gave little leaf injury, 
but was somewhat less efficient in controlling the disease. 

The effect of different dilutions of lime-sulphur was investigated, anti a 
spray containing 25 per cent less of the concentrate than the standard dilution 
resulted in the appearance of more scab than where the standard dilution was 
used. A comparison was made between the standard dilution and one 20 
per cent stronger for four successive seasons, and it appears that on the Ben 
Davis apple a solution of lime-sulphur at least 20 per ceut stronger than the 
standard dilution can be used with comparative safety. 

The importance of a first application at the time of the blossoming period 
was also tested, and while some increase was given during certain seasons, 
yet the general results indicated that failure to spray at this time did not 
greatly reduce the efficiency of subsequent applications. 

Arsenate of lead used alone in the progress of these experiments was found 
to have considerable value as a fungicide. In some instances trees receiving 
arsenate of lead gave almost as good control as where the insecticide was used 
in combination with the fungicide. 

Notes are given on the effect of strong fungicides used as a first application 
followed by arsenate of lead alone, and the effect of dormant sprays for insects 
'i*ed in combination with the regular summer sprays. A comparison was made 
between self-boiled lime-sulpliur and other forms of this fungicide which 
indicates that it is less efficient than the dilutions made from certain cora- 
j^rcial brands of lime-sulphur concentrate. A trial was made of copper- 
^e-sulphur which indicated that, so far as scab control is concerned, it is 
a °ht as efficient as the same dilution of lime-sulphur, but the presence of 
J°Pper resulted in considerable foliage injury. Extra fine sulphur flour was 
M&d to Possess considerable fungicidal value, 
omparative tests were made of a number of proprietary spraying compounds. 
0Cl de, while efficient in scab control, caused a considerable amount of 
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injury to the fruit. Soluble sulphur was tested two years, and while it - 
an efficient fungicide, at the dilutions tested it is considered unsafe as a suumie! 
spray for apple foliage. Another proprietary compound used was atomic si? 
pliur. This caused no injury to the fruit or foliage, and scab control and pcr 
centagc of perfect apples was nearly the same as that secured with lime sulphur 

“ Sooty blotch ” of the pear, E. S. Salmon and H. Wobmald (Gard. Chron 
8. scr., 59 (1916), No. 1518, pp. 58, 59, figs. 4 ). — Sooty blotch of pear and ripple is 
described, with the differences apparent between these two hosts. It is con 
sldered probable that the disease is caused by Leptothyrium carpophUum 
though the pyenidial stage of the fungus has not yet been found. The disease 
is distinguished from scab (Fusicladium) by the fact, among others mentioned 
that the sooty blotch develops after the fruits are stored. 

Crown gall on raspberries and blackberries, P. Thayeb (Mo. liul. Ohio Sta 

1 (1916), No. 7, p. 218). — An account is given of a study on the occurrence of 
crown gall on raspberries and blackberries. In 1011, 99 rows, including all 
the leading varieties of blackberries and raspberries, were planted, and in 191 Q 
the plantation was dug out and the plants all inspected. Of the blade and 
purple raspberries, not a single sound plant was found and nil varieties of 
red and yellow raspberries were more or less subject to root gall, although 
there was considerable variation in the amount of infection. A marked im- 
munity was shown by the blackberries. With the exception of a few nodules 
found on the variety Lawton and a few canes of McDonald not a single plant 
of the native varieties of blackberry was found affected. 

[Grape diseases] (Bol. Agr. [Sao Paulo], 16. ser 1915, Nos. 10, pp. 8.38- 
; 11, pp. 921-986. figs. 4l pp. 1011-1022. figs. 2). — Information is given 
regarding two fungus diseases of grape, Pcronospvra viticoia and Outturn 
tuckeri, which cause loss tn SUo Paulo, also regarding their control by copper 
and other sprays employed in connection with these two diseases. 

Citrus canker. F. A. Wolf (Alabama Col. Sta, Bui. 190 (1916), pp. 9t-l09, 
pis . 2. figs. 6). — In a previous publication, the author gave an account of inves- 
tigations of citrus canker (E. S. R., 35, p. 152). The present publication con- 
tains a brief account of the more important results of these investigations, 
together with a compilation of information drawn from other sources. 

A disease of the oil palm in the Belgian Kongo (But. Imp. Inst [flo. Ken- 
sington], 18 (1915), No. 8, pp. 1,7 9, 480).— Attention is called to a fungus thought 
to be identical with Ganoderina tumidum, attacking as a rule mature, but also 
sometimes young, palm trees in the P>elgian Kongo. The fungus may persist 
after the death and disintegration of. the tree. It is suggested that all dis- 
eased trees be totally destroyed and the affected area surrounded by a trench 

2 ft. deep and treated with freshly slaked lime. 

Septoria disease of chrysanthemum, It. Lavbext (Bandelsbl I)wt. Gar- 
tenbau, SO (1915), pp. 17, 18; abs. in '/Aschr. Pfianzenkrank., 25 (1915). *0.2. 
p. 118 ). — Resides noting a severe local attack of f?. c hrysanihemUa ou C. ' 
ewm in Zehlendorf in December, 1914, the author discusses the previous » 
tribution and developmental conditions of this disease. 

Causation and control of breaking sickness in tulips, C. Hamhabu.* 

(\f cddcl Centralanst. Forsoks t\ Jordbruksomrddet , No. 105 (1915), PP- 
figs. 5; K. Landtbr. Akad. Handl. och Tidskr,, 54 (1915), No. 2, pp. 89 ,f wT . 
figs. 5).— Giving an account of studies on tulips, which, after blo°m 5 >^ ^ 
maliy, suddenly developed a break in the stem, the author claims 
trouble is due to means used to force development Measures , rC 

to prevent tbe weakness are avoidance of very close planting, o 
watering, and of a close, damp atmosphere in the hothouse. 
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Pathological observations on the chestnut in southern Indiana .1 K tv™ 
Rpt. Ind. Bd. Forestry, 15 (1915), pp. U 0-m, ftps. 8) _ Tlle ® 

investigated the conditions in regard to the chestnut tree in southern Indinnu 
for several years, primarily with reference to the chestnut hark disease bu 
information is given regarding the presence and habits of n lar-e number o 
other fungi, mostly saprophytic, on chestnut, the chestnut blight fun™ 
(Eniothta partmtuv) not having been found by him. a large amount of other 
information is presented regarding the forest growth 

The white pine blister rust, P. Spaulding (U. S. Dept. Agr., Fanners' Bui 
W Otm. PP. 15. pi. 1, figs. 5). —A popular account is given of the white pine 
blister rust due to Cromrhum ribicola, and the life cycle of the fnnmts 
through its host plants, white pines, currants, and gooseberries, is described 
This disease, which has been introduced into this eountrv from Europe has 
spread rather extensively, 12 distinct new outbreaks having been ohserved in 
1915. Suggestions are given for the control of the disease and the need of 
adequate state laws for its control is pointed out. 

[Boot disease of Para rubber], W. II. Johnson (R, ts. Agr. Depts Forth 
arid South. Provs. [Xigeria], 1911 pp. 24 , df).-TWs report of the director 
contains an account of an outbreak of root disease in 191-t due almost 
exclusively to Polyporus Ugnasus, Hymenoch/cte norm having been apparently 
eliminated by the removal in 19X2 of all stumps known to be susceptible 
thereto. 

A new disease in the Para rubber plantation at Calabar is due to a fungus 
believed to be Ustulina sonata, which in Ceylon causes a root disease of tea. 
The necessity for removal of the stumps is indicated. 


ECONOMIC ZOOLOGY— ENTOMOLOGY. 

A systematic account of the prairie dogs, N. Hollister ( U . S. Dept Agr,, 
Bur, Biol. Survey, North American Fauna No. jO {1916), pp. 36, pis. 7, figs. 2).— 
The so-called prairie dogs ( Cynomys spp. ) are divided into two general classes, 
(1) the black-tailed prairie dogs which form the subgenus Cynomys, consist- 
ing of three forms of two species, and (2) the white-tailed prairie dogs which 
form the subgen us Leueocrossuroinys, consisting of four forms of three species. 
Prairie dogs are distributed over a large part of the Great Plains and Rocky 
Mountain regions and are of considerable economic importance, due mainly to 
their destruction of grasses and other forage plants. 

Entomology, A. W. Morbill ( Arizona Sta . Rpt, 1915 , pp. 563-565).— The 
work with the harvester ant {Pogonomyrmex barbata) was continued during 
the season of 1915. Where 28.5 lbs. of London purple were required per acre 
in 1914 (E. S. R., 33, p. 57) only 2.5 lbs. were required in 1915 in the work of 
cleaning up the remnants of the old nests. The experiment shows that when 
once brought under complete control, the ants can he held to a point where 
they do no damage at a total cost each year of less than 40 cts. an acre. 

Brief mention is also made of the work with the green June beetle 
{Allorhina mutabiHs) and the clover or alfalfa seed chalcid fly. A trap border 
experiment with the latter, though carried on under unfavorable conditions, 
a Ppears to have shown definite results. 

^Entomological investigations, 1915, L. Childs ( Oregon Sta., Rpt. Hood 
Sta., 1915, pp. lft-61, figs. 2 ).—' The investigations here reported relate 
ar gely to the fruit tree leaf roller (Archips argyrospUa) and to codling moth 
control work in 1915. 

obt° ex ^ er * men t a * control work with .4. argyrospila the best results were 
Mise’h^ f ^° m ttie USe lea< * arsennte at the rn * e 6 11)S - 50 gal. of water. 

e oil also gave highly satisfactory results, and while more expensive 



552 


EXPERIMENT STATION RECORD. 


fVol.35 


“the marked increase in efficiency attained with the oil more than warrants 
its use. For complete safety to the foliage, the oil applications should bp 
made before the buds burst. Apparently no permanent injury occurred in ( ,ur 
experimental plats this season from the late applications, but the margin of 
safety is extremely small and such a procedure should not be generally 
followed.” 

Codling motli Infestation was very severe during 1915 throughout the entire 
Northwest, the loss from this source in the Hood River Valley being about 
twice that of 1914. In response to inquiries relative to the advisability of 
mixing the arsenate of lead with the fungicides, investigations were conducted 
with arsenate of lead in combination with lime-sulphur and iron sulphid 
lime-sulphur and atomic sulphur, lime-sulphur and barium tetrasulplml, awl 
with milled sulphur and Bordeaux mixture. In no case was the efficiency of 
the poison descreased. 

It was found that during the year the greater percentage of worms entered 
tiie fruit through the side rather than at the calyx end. Experiments conducted 
show clearly that one application, whether it be the “calyx” or the one pre- 
ceding the hatching of the eggs, will not control the moths. The station 
recommends two different schedules of sprays for the season of 1916. "The 
first two applications will be the same in both cases— that is, the calyx and 
‘30-day’ spray for the control of the first brood of worms. Where a loss of 
not more than 8 per cent was experienced in 1915, one well-timed summer spray 
should prove very effective in controlling the second generation. This should 
be applied in early August The date will be dependent upon weather condi- 
tions. . . . Where the infestation during 1915 was found to be more than S 
or 10 per cent, two summer applications should be made to control the codling 
moth. The third spray should be made about July 20 and the fourth toward 
the middle or last of August.” 

Observations relating to the woolly aphis and strawberry root weevil arc 
also briefly noted. 

The locust borer (Cyliene rohinirc) and other Insect enemies of the black 
locust, H. G arman {Kentucky Sta. Bui. 200 (/f*16), pp. 9<J-1$‘>, pis. 21 fig- D~ 
The data here presented have previously been noted from another source 
(E. S. R., 35, p. 355). 

Two troublesome pests of man, R. D. Whitmarsh (Jfo. Bui 0/mo Sta.. 1 
U9JG), No. 7. pp. 221-22$, figs. 2). —Brief accounts are given of daggers ami 
sandflies and methods of prevention and control. 

Aleyxodidse, or white flies attacking the orange, with descriptions of thre® 
new species of economic importance, A. L. Quaintance and A. C. Bakeb (f • 
Dept. Apr., Jour. Agr. Research , 6 (70J6), Vo. 12, pp. $$9-$12 t pis. 6. figs- 
This paper brings together information on the distribution and food plants' 
the white flies which attack citrus plants, 16 In number, of which 3 oi ecocoiiiit 
importance are described as new to science, namely, Alcurocanthus vitnp^y 
from Ceylon, India, and Java; A. woglumi from India. Ceylon, Cuba, * a !^ u | 
the Bahamas, and the Philippines; and Aleurothrixux porteri from CM ■ 
Brazil. 

A list of 20 references to the literature cited is included. 

Studies of life histories of leafhoppers of Maine, H. Osraws ( flil g 
Bui. 2$8 Kim), pp. 53-80, pis. 5, figs. 8).— This bulletin presents !L, n in 
of studies made during the summer of 1914 in continuation of thos = 

1913 and previously reported upon (E. S. Il. t 33, p. 356). that the 

A chemical analysis mode of timothy by the station chemist Ind ca^ ^ cpJ p 
leafhoppers not only reduce the qmmlity but lessen the food va ua 0 
attacked. 
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Eight species are here considered, namely, CicaMa sexmtata, Aeoccphnhn 
(ilbifrons, A. strmtus, ChlorotcItU unkolor, Idiccerus promwheri Dracula- 
repMa angulifera, L‘hlepmm apertus, and ItaMutha punctata, of 'which the 
first three mentioned are dealt with at some length. The six-spotted leaf 
hopper (0. sexnotata), one of the first to invade new fields, produces several 
generations and is quite migratory in habit. After Hits, for Maine Dettocepha- 
Un minki appears to be one of the earliest to appear in open fields, and later 
the froghoppers and A. striatus come in abundance. One of the latest and per- 
haps the least migratory is A. alttifrontt, termed the timothy crown leafhoppor 
since it lives down in the ground around the crowns of timothy. 

The army worm in New York in 1914 (Leucania unipuncta), H. H. Knight 
(New York Cornell Sta. Bui . 876 (19 16), pp. 751-765, pis. 8) —Next to the 
serious outbreak of the army worm in 1896, studies of which were made bv 
Slingerland (E. S. R., 9, p. 365), the outbreak in 1914 was the most serious 
that lias occurred In New York State. This outbreak afforded an opportunity 
to gather considerable additional data, which are here reported. 

The observations relate to food plants, place of development in Gem-see 
County, life cycle, occurrence in 1915, natural enemies and methods of control, 
and the occurrence of an allied species, L. pseudo rgyria. 

Comparative study of the amount of food eaten by parasitized and non- 
parasitnzed larvae of Cirphis unipuncta, D. G. Towkr (17. S. Dept. Aqr Jour. 
Agr. Re search, 6 (1916), No. 12, pp. ^5-J^58 ).— In the author’s experiment with 
the parasite AparUeles militaris it was found that the parasitized army worm 
ate approximately half as much as unparasitized larva* during the same periods, 
ami it seems conclusive that parasitism by .1. militaris is directly beneficial in 
the generation attacked. “ From the results obtained it might seem as though 
larvae oviposited in at an earlier date would eat more before being killed, but 
the time spent in the host by the parasites seems to be fairly constant., and this 
was also noticed in a larger number of cases in former experiments with A. 
militaris. Hence, it is believed that in such cases the larva? would have only 
approximately the same amount of time for feeding, and a larger portion of 
this period would occur during the earlier stages, when a much smaller amount 
of food is eaten, so that the amount eaten would be less than the normal for 
unparasitized larva?.” 

The clover leaf tyer (Ancylis angulifasciana). H. A. Gossard (Ohio Sta, 
Bui. 297 (1916), pp. A27-U8, pis. 2 , figs. 2; abs. in Mo. Bui. Ohio Sta,, 1 (1916). 
*Vo. 6, pp. 181-185 ■ figs. 2 ). — The author reports observations made of this insect 
since 1905, in the spring of which year his attention was drawn to the ragged, 
eaten condition of the clover leaves. Considerable damage was caused to clover 
at the station farm. Its appearance in injurious numbers seems to have been 
toeal, since the author has not observed it to be of importance elsewhere than 
at Wooster. 

Red clover and alsike are said to have been very freely attacked in the field, 
white clover loss commonly, and nlfalfn not at all. Clover foliage eaten by 
the caterpillars presents a ragged appearance, the epidermis from one of the 
surfaces being either partly or wholly eaten away, while that remaining appears 
fttoi papery, and white, except for minute splotches and streaks of green here 
there. Either the upper or lower surface will he eaten, whichever happens 
t0 be tur ncd inward in the cell. 

The moths of the first brood appear in late April or early May and are 
nearly all gone h y May 20. The eggs were found to require an incubation period 
° J r ° m ^ vo t° three weeks. Three broods were observed. 

ft is apparent that the first clover harvest, coming in late June and early 

U y or ear lier, will carry to the mow many of the larva and pupae of the first 
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brood and that the second cutting will take off most of the second brood pup^, 
Fall pasturage will destroy many of the third brood. Plowing old clover stubble 
in the spring preparatory to planting corn practically exterminates all larva 
in the field. The present well-established customs for harvesting and pastur- 
ing clover furnish a logical and effective program of control.” 

Effect of Roentgen rays on the tobacco, or cigarette, beetle and the results 
of experiments with a new form of Roentgen tube, G. A. Runnes (V. g. 
Dept. Agr., Jour. Agr. Research, 6 (iPIfi), No. 11, pp . S8S-S8S ).—' This is a 
report of studies conducted in continuation of those previously noted (E. S. R., 
29, p. 359). 

“ Under laboratory conditions, tests made with a Roentgen-ray tube permit 
ting a high-energy input and giving an intense and powerful radiation gave 
results which promise that the X-ray process may be successfully used in treat- 
ment of cigars or tobacco infested with the tobacco, or cigarette, beetle. Heavy 
dosages must be given, as is indicated by the exposure given in the series of 
experiments tabulated in this paper. In treatment of the egg stage, heavier 
exposures are required to sterilize eggs which are near the hatching point than 
are required to sterilize eggs newly laid. In experiments performed by the 
writer a dosage equivalent to 150 milllampere minutes exposure with a spark 
gap of 5 5 in gave satisfactory results with eggs in tobacco placed 7.5 in. from 
the focal spot of the tube. With this exposure the eggs in which embryonic 
development was well advanced hatched, but in all cases where these larva 
were kept under observation they failed to reach the adult stage. The minimum 
lethal dosage at a given distance from the focal spot of the Roentgen tube used 


lias not been determined. 

“ in two separate experiments adults were given an exposure of 600 milli- 
ampere minutes (amperage X time), with a spark gap of 5.5 in., giving an 
approximate voltage of 65.000, with humidity at 57. The distance from the 
focal spot of the Roentgen tube was 7.5 In. The results are as follows: 

..(!) No effect on length of life was apparent, as the beetles died at about 
the same rate as the same number of beetles kept as a check. (2) Urge num- 
bers of eggs were deposited after exposure. These eggs were infertile. ^ 
hv the check beetles hatched normally. . 

n arva were given an exposure of GOO milllampere minutes, other coudi « n 

of the experiment being the same as iu the experiments with ad« 

While no immediate effect was apparent, the treatment had he e — 
nin- activity and development, the larvae remaining in a doimant co 
foA prolonged period. All treated larv# died before reaching P* — 
The alfalfa weevil and methods of controlling , ■ ’ ftnWr ,' 

T. R. Chambeblin, S. J. Snow, and L. J. Boweb { . . • ‘ of ^ 

Bui m (1916), PP . 16, m 7). -A popular summary of knoMl 

insect and means for its control. ... enecial reference 

Cotton boll weevil control in the Mississippi De a, /j u |. 

to square picking and weevil picking, B. R. Com (U. - inte rval* 

{1916), pp. /»).— In plat tests of five square pick gs geveri weevil 

an increase of 23 per cent over the check was obtained. _ n « obser- 

picklngs with the bag-and-hoop indicated similar ° greot supe- 

rations on different methods of collecting weevils ,l " n0 ‘ ' , ])at rte re shouW 
riorlty of the bag-and-hoop over hand picking so d - q{ pr(lfit to W 
be no question as to which method to follow. The Jf ( bt t0 allow their 
derived from these two control measures seems to be ■ un ,ier which 

operation on a wage basis. For this reason he only to ^ ^ perform* 
they should be attempted is on tenant cotton where 
without any direct outlay for labor. 
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House ants: Kinds and methods of control, C. L. Marlatt (V S Dent i ar 

farmers’ Bui V>0 (1916), pp. 12, figs. 5).-This is a more extendtHi recount 
than that previously noted (E. S. R., 10, p. G54). L ' ou 1 

FOODS — HUMAN NUTRITION. 


The iodin content of foods, E. B. Forbes (Mo. Bui Ohio Sta. l n 9m 
M 1, pp . 219, 220).— The author concludes from his study of the iodin content 
of various foodstuffs that iodin is a comparatively unusual food constituent 
and that its presence is commonly accidental in the sense of standing in no 
essential relation to the growth of the food products. Variations in the iodin 
content of foods were not successfully related to any associated conditions No 
consistent or orderly geographic distribution of iodin in foods was revealed 
nor were there noticeable effects of the type of soil or method of fertilization 
on the iodin content of foods. The iodin content of samples of the same cron 
from different plats of the same field sometimes varied greatly. 

The relation of certain physical characteristics of the wheat kernel to 
milling quality, C. H. Bailey (Jour. Agr. Sci. [England), 7 (1916) No A PJ} 
The investigations here reported indicate that, with the’ same type 
find variety of wheat, kernel volume, because of its relation to the ratio* of 
endosperm to nonendosperm structures, varies directly with the potential flour 
yield. 


“ Accurate determination of kernel density must include the complete removal 
of all mechanically held air. Large kernels, other things being equal, have a 
higher specific gravity than small kernels of the same variety, indicating the 
endosperm to have a higher specific gravity than the bran and* germ. 

“ Relative density of the endosperm is generally conceded to be dependent 
upon the proportion and size of the air vacuoles. Soft, light-colored, yellow- 
berry kernels have a lower specific gravity than hard, dark-colored kernels of 
the same variety. The more dense the endosperm, other things being equal, 
the greater the ease of, and the more complete, the separation of endosperm 
from bran and germ in milling. 


“Wheat kernels of a high specific gravity have a higher nitrogen content 
8s a usual thing than loss dense kernels of the same relative size or volume, 
“Hard red wheats grown in the northern Great. Plains area, while varying 
widely, have a higher average specific gravity than do the soft red winter 
wheats grown in the eastern half of the United States.” 

Hilling and baking tests on Argentine and Walla wheats, P. R. Scott and 
F. Cr. B. Winslow (Jour. Dept. Agr. Victoria , 13 (1915), Nos. 11, pp. 661-660, 
fa I; 12, pp. 736-739). — These tests of wheats imported from Argentina and 
the Pacific Coast States of this country indicated that, as compared with Aus- 
tralian wheats, the flour produced was lacking in bloom and the dough re- 
tired a longer time to prove and lacked the power to produce as good loaves. 

hen blended with a moderate percentage of Australian wheat flour, good 
loaves were obtained. 

A method of making bread. G. Corn alba (Bui. Agr. [Milan], 50 (1916), No. 
of tf article describes a system of bread making which utilizes all 

o substance of the grain. The grain is submitted to germination for from 
tlij 0 ^ Ilour8, m &eerated to soften it, ground, mixed with yeast arid salt, and 
made into n dough. This dough is made homogeneous, divided into loaves 
The ^ ® ra ” ftml in tllG nsunl manner, 
and ^ ^ r6at ^ * s sa *d *° * iave a ve ry dark color, a rough crumb, a heavy crust, 
aboiiM agreeal)le arw * Denounced taste. One hundred kg. of the wheat give 
u 35 kg. of bread containing about 35 per cent of water, which makes the 
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weight of the bread a little greater than that of the wheat. It i s $ t , m] 
this system of bread making has the further advantage of utilizing nm p flt 
material which is lost in other methods— e. g., protein, phosphoric acid ]ecithiti° 
phytin, organic phosphorus compounds, magnesium salts, and diastatlc ferment 
Some factors affecting the cooking of dholl (red gram or pigeon n 
(Cajanus indicus), B. Yiswanath, T. L. How, and P. A. It. Ayyaxgak ( ]{ ni 
Dept. Agr. India, Chem. Ser., 4 (1916), No. 5, pp. 149-/63, p/. j, j)_^ 
factors which were studied with reference to their influence upon the rate of 
cooking of dholl ( C . indicus ) included the composition of the water, the fat 
content, the variety, and the method of preparation. The results of the in- 
vestigation are summarized in part as follows: 

“ Dissolved snlts ; such as are found in natural waters, exert a marked influ- 
ence on the time taken to cook dholl. Calcium and magnesium salts ami the 
chlorids of hydrogen and sodium exert a strong retarding effect, whereas alka- 
lis and alkaline carbonates have the reverse action. Whether the action 
exerted by any salt is a retardation br an acceleration, the effect is approxi- • 
mately proportionate to the concentration, 1. e., the harder the water the slower 
is the rate of cooking. The addition of sodium bicarbonate or sodium carbonate 
to a Hard water materially hastens the cooking. 

• “ The rate of choking of dholl is approximately proport innate to the rale of 

•solution of the dholl substance — i. e.. to the rate of solution of the proteid and 
> starch. The proportion of proteid to starch dissolved is not constant but varies 
with different solutions. Alkalis and alkaline carbonates dissolve a greater 
proportion of proteid than starch as compared with pure water, whereas hydro- 
chloric acid dissolves a greater proportion of starch. In addition, alkalis and 
alkaline carbonates greatly accelerate file rate of cooking. 

“The rate of solution of the proteid appears to He the factor which mainly 
controls the rate of cooking. . . . The fat content plays a very unimportant 
part. . . . Dholl? of different localities have varying rates of cooking." 

lu connection with the investigation a study was made of the influence of 
different salts on the liquefaction of pure starch. 

Cultivation and canning of mangoes in India, T. G. Chaudhuri [lour. 
Indus, and F.ngin. Chew., 8 (19/6 1. So. V, pp. 518, 6/9).— The nuthor discusses 
briefly the use of mangoes as food, methods of cultivation, and the problems 
involved in preserving the fruit. 

Case of poisoning by daffodil bulbs (Narcissus pseudo-narcissus). \\. d. 
McXar ( Pharm . -lour. [London], 4- *cr.. 42 (/9/6), No. 2738, pp. <167. JfkS‘1 . I?' 
this article and its discussion, references are made to several fuses of food 
poisoning caused by eating the bulbs of the common daffodil, these being mis- 
taken for onion and used in the preparation of stews. Severe gastro-in.te>t.in al 
disturbances were experienced but no deaths resulted. It is stated that daffodil 
bulbs contain an alkaloid whose physiologic action differs according to the st.v 
of growth of the plant. , ^ 

The investigation of some cases of cheese poisoning, G. Splca ( t id ^ ^ 
Veneto Sci„ Let . ed Arti, 69 {1900-10), pt. 2, pp. 685-691 ).-GaseH nf 
poisoning attributed to cheese are reported. Four samples of the <■ 
question were examined. Extraction with water and ether yielded a * 11 !> ‘ 
of unknown chemical composition which was toxic to frogs. ^ 

The soy bean and condensed milk in infant feeding. J> ivs;1 ]^ 

Jour. Med. fid., 150 {1915), No, t h pp. 502-512). -The author reports j t 
of clinical experience and concluded that the soy bean, condense! ^ ^ 
some cereal (as a source of additional carbohydrate) in propel propor 
be used without danger. 
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On the composition of human milk in Australia, — I, The composition dur- 
ing the early stages of lactation, H, S. H. Warulaw (Jour. an4 Proc. Roy. Roc. 

N. S. Wal&t $ PP- W-m, fig. J).— m this extensive investiga- 

tion a study was made of the composition of 105 samples of human milk obtained 
during the first 10 or 11 days after childbirth. 

In addition to determining the most probable composition of human milk, it 
was the object of the author to determine the effect of a number of factors 
upon its composition. It was found that certain values of the percentages of 
constituents other than fat occurred more frequently than others. These were 
total solids, 12.8 per cent; solids not fat, 9.S per cent; protein, 1.9 per cent; 
solids not fat and not protein, 7.6 per cent. The percentages of fats vary 
widely, the average content being 3.11 per cent. “ The average percentage of fat 
increased from 2.84 to 4.13 during the first 11 days of suckling; the average 
percentage of protein decreased from 3.3 to 1.69 during the same period. 

“ The age of the woman, the number of pregnancies, the volume of the sample, 
the time since the last withdrawal of milk from the breast, and the breast 
from which the sample was taken appeared to have no distinct effect on the 
composition of the milk examined.” 

A bibliography of cited literature Is appended. 

Bulletin of the inspection of foods and beverages in Surinam.— Fish' 
Analyses, J. Sack (Kcuringsdienst EcU en Drink icaren Suriname, BhL B 
[Wtth, pp- .ty).— Data are given showing the percentage composition of the 
edible portion and the cost of a number of kinds of fish. 

The percentage of alcohol in homemade root beer, 0. II. La Wall (Amcr. 
•Jour. Phann., 88 (/Md), No. 8 , pp. 355 - 358 ). — The homemade root beer, pre- 
pared according to directions, was found to contain 0.25 per cent of alcohol 
after standing 2 days ami 1.52 per cent after standing 11 days. No higher 
alcoholic content was observed after the beer had stood for 10 days longer. 
If the fermenting liquor was allowed to stand 3 hours before bottling and 
the bottles were only partially filled, the alcoholic content rose more rapidly, 
mid the highest amount noted was 1.77 per cent. 

The inhibiting action of certain spices on the growth of micro-organisms, 
Freda JI. Bachmans* (Jour. Indus, and Engln. Chew., 8 (1915). No. 7, pp. MO- 
613, figs. 2). — The organisms studied in this investigation were pure cultures 
of species of the common molds, Rhizopus, Penicillium, Aspergillus, and Alter- 
nsiria (which are frequently found on spoiled preserves), and pure cultures of 
Bcdlfufl cofi, Ii. prodiyiosus, and B. subtilis. The spices tested were added in 
some form to the nutrient agar in which the bacteria or molds were grown. 
Studies were made of the effect of alcoholic extracts of spice, ground spice, 
spice and vinegar, cinnamic aldehyde and eugenol (the active principles of 
cinnamon and cloves), the oils of allspice and nutmeg, and the oleoreslu of black 
pepper. 

The author states that “ it does not appear from the extent of the present 
study that spices as used in the kitchen in the usual amounts for flavoring pur* 
poses in spiced cakes exert a very considerable preservative effect, Where 
ciunauioQ, cloves, and allspice are used in large amounts, the growth of molds 
to&y be retarded. Iu spiced fruit where a large amount of the spice is used, the 
Preservative effect may be much greater. This effect may be greater, too, when 
the spice is combined with vinegar,” 

It is suggested that cinnamic aldehyde and possibly other active principles 
■night be used in such proportions as to prevent the growth of micro-organisms 
aa( l yet in small enough quantities not to spoil the flavor of the product. 

63270° — No. 6 — 10- 5 
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“ Pepper and nutmeg have little effect on the growth of micro-organisni S \ 
mixture of nutmeg and water boiled for a half hour and left exposed to the 
air for chance inoculation was covered with various molds in less than a week* 
Cloves and allspice in large amounts are quite effective in preventin'* the 
growth of molds and bacteria, and cinnamon is the most effective of the 
spices ; this is true of the ground spices, their essential oils, and the alcoholic 
extracts." 

The dairy and pure food laws of the State of Connecticut ( [Hartford 
Conn.]: Office Dairy and Food Comr. [1916], pp. 52). — The text of the laws is 
given as corrected to the close of the legislative session of 191.1 

[Food and drug analyses], J. P. Street et al. (Conned Stale SUi. jtyf 
1915, pt. 5, pp. 265-4/9) —This report presents the results of the analysis of 
2,220 samples of foods and drugs, of which 1,081 were not adulterated. The 
food products examined included cereal breakfast foods, cheese, cocoa ami 
chocolate preparations, coffee, coffe substitutes, diabetic foods, fig preparations, 
flavoring extracts, canned fruits, infant foods, sirups, etc. Full analytical data 
are given regarding each of the samples analyzed. The drug products exam- 
ined included standard drug preparations and proprietary medicines. 

Bulletin of the inspection of foods and beverages in Surinam.— Analyses 
of common foods, J. Sack (A'c«riHf/«dicnst Eet- en Vrinh'trnren Suriname, linl. 
C (1916). pp. 12 ).— In this bulletin analytical data are reported concerning the 
composition of some well-known meats, vegetables, and fruits. 

Rates for electric cooking and water heating (Jour. E(ectric\{}i. SI (191$), 
.Vo. /, pp. 12, IS ). — The question of proper rates for this class nf .service is 
discussed and the rates of several western companies are given ns illustrations. 

Canning in glass in the home (fruits, vegetables, and meats), S.vu.nr E. 
Belt (Apr. of Mass.. 6d (19/5), pt. 2, pp. o7 ) . — General information and 

specific directions are given for the canning of fruits, vegetables, and ruciUs. 

Interim report of the departmental committee appointed by the president 
of the board of agriculture and fisheries to consider the production of food 
in England and Wales, Milxer ft al. (London: Oort., 1915. pp. 7).— A num- 
ber of measures are recommended for increasing (he present production of 
food, on the assumption that the war may be prolonged beyond the harvesl 
of 1016. 

Food economics, G. Lt\sk (Jour. Acad. Set.. 6 (1916), Vo. iS.yp.tit- 

396 ). — This lecture presents statistical data showing the amount of protein and 
the fuel value of food consumed by people living under extremely varieu 
conditions. 

It also includes a brief statement of the results nf a dietary study by 
Gephnrt, carried out at a private boarding school for boys having 3 > > student, 
in which determinations were made of the food supplied per meal, the propoitiou 
of the total number of calorics furnished by the different foods, the cost of tlk 
food, and the amount of waste. The author states that the growing 
boys in this school were not satisfied with 3,000 calories daily, but toua. ■«> 
calories daily at the table and also bought GoO additional calorics at a 
boring store. In his opinion these results show that active boys cat more ^ i( , 
than Is realized and that their ravenous appetite Is due to the modular ^ ^ 
involved in their piny and that “ lack of appreciation of this fuctoi >nu ^ 
provision for it are the probable causes of much of the undernutrition 
children of the school age ” of ^ 

The importance is emphasized of Including on the label a statemen 
number of calories furnished by packages of foods. 
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Conditions of diet and nutrition in the internment camp at Ruhleben, A E 
Taylor (London: Qovt , 1916, pp. 12 ).— The data presented in this report are 
based on a 7*day study of the dietary in the camp. 

The following requirements are given for a complete, sufficient, and normal 
diet: “It must contain protein sufficient in amount and representative in com- 
ponent amino acids to maintain the tissues and cells of the body in a state 
of normal composition and function. ... it may be stated that from 70 
to 90 gm. of protein per day are fully competent to maintain normal nutrition 
in the adult male (not engaged in hard work), provided that the proteins offer 
the body all the needed amino adds and that the diet is rich in carbohydrate.” 

The diet should also contain a sufficient amount of fuel (largely in the form 
of carbohydrate) to furnish at least 30 calories per kilogram of body weight 
per day. It must contain from 25 to 50 gm. of fat per person per 'day, the 
various salts required in the body, and certain unknown substances grouped 
under the term “vitamins,” and it should not consist entirely of preserved 
or conserved foodstuffs. 

In addition, the author lays considerable emphasis on the fact that the diet 
to be entirely adequate must take into some account the habits, tastes, and 
customs of the persons fed. It is pointed out that diets tolerated tinder normal 
conditions inay become intolerable under conditions of confinement and that 
monotony of the diet should be avoided, since it may lead lo reduced appetite 
and consequently impaired nutrition. Monotony of the diet is less noticeable 
if it is one to which the individual has been accustomed. 

As a result of this investigation a number of changes in the diet of the 
camp are recommended and embodied in this report. 

Review of the literature on the metabolism of normal infants, W. MoK. 
Marriott (Amer. Jour . Diseases Children, 12 (1916), Jo. 1, pp. SS-102).—] n 
this summary and digest of data the results obtained by a number of investi- 
gators oo different phases of this subject are brought together. Most of the 
material has been previously noted from the original sources. 

The question of cellulose digestion, W. Ellexdergeh (HoppoScyler's Ztschr. 
Physiol, Chcm., 96 (1915), Ko . 3. pp. 236-25 $), — A preliminary note discussing 
the factors which influence cellulose digestion. 

The antiseptic action of the gastric juice, J, lb Gisegersex (Ccntbl Bakt. 
[cfc.], 1. Abt ., Oriff., 77 (1916), Jo. 4. PP- 353-361 ). — The object of these experi- 
ments was to determine the influence of the acidity of the gastric juice upon 
its bactericidal action and whether or not any other factors were involved. 
Samples of the gastric contents were obtained from a number of individuals 
45 minutes after the ingestion of an Ewald test meal (35 gm. of toast and 250 
gia. of water), the acidity of the contents measured by titration, and the bacteri- 
cidal property determined, Staphylococcus pyogenes aureus being the organism 
used. In some of the samples different degrees of acidity were secured by the 
addition of hydrochloric acid or sodium Uydrosid before determining the bacteri- 
cidal property. 

It was found that the bactericidal power of the stomach contents varied 
directly as the amount of free acid present and was not influenced by the 
combined acidity or the amount of pepsin present. The bactericidal action of 
the gastric juice was from 3 to 4 times as strong as corresponding strengths 
1 the pure acfd in water. 

The presence and significance of molds in the alimentary canal of man 
and higher animals, G. Turesson (Svcnsk Dot. Tidskr 10 (1916), Jo. 1. 
Pp, 1-21 ), — This article reports the results of the isolation and investigation of 
Nchls in samples of feces from 13 different person*, two of whom were vege- 
kiians. In addition to determining the species present investigations were 
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made of the action of temperature and gastric juice upon the spores of p , • 
cillium and Aspergillus and the pathogenic properties of molds isolated 
human and animal feces by means of intravenous injections and fop/] hi" ps 'J* 
inputs made on laboratory animals. 

In summarizing the results of the investigation, the author states in rnrt 
that “the occurrence of fungi in the alimentary canal of man has been proved 
to be more frequent than was formerly supposed. In analyzing samples ( ,r 
human feces the following molds were isolated: A. fumUfutun, A. flatus j 
niper, A. w'rfwJan*. .1. a.wbrbws, A. ter reus, P. divartcafum , O'idium U ictis ’ r,, 
addition numerous yeasts were found. ... 

“The temperature modifies the toxic .action of the gastric juice in . r ., Y . 
An increase in temperature above the optimum for the fungus increases tii 
toxicity of the juice to the species. Molds with low optima are, therefor* 
killed when passing t* rough the alimentary canal, while thermophilous speeds 
pass through alive. Accordingly, only molds with comparatively higher optiiin 
are found in feces of warm-blooded animals while feces of cold-blooded animal^ 
yield molds with low optima us well. 

“ Intravenous injections in rabbits of A. ter reus, A. vinbrinus, and l\ 
catum showed no pathogenic properties of these molds, 

“ Feeding of spores and mycelium of .1. fumigatus. A, ft or us, .4. j</«rr, .t, 
Hidwtaii#, A. umbrinus, A. terrain, I\ avdlanaun, aud P. dir erica turn to rabbiu 
proved to be fatal. The symptoms of poisoning from the toxic maids wove 
muscular convulsions resembling tetanus, weakness, and paralysis, folio wed bv 
deatli. 

“An accumulation of molds in the alimentary canal of tuna may lend to 
serious disturbances and should, therefore, receive due attention.’’ 

A bibliography of cited literature is appended. 

Chemical changes in the central nervous system as a result of restricted 
vegetable diet. M. vr iiit.dk L. Kocii and C. Yokgtt.in (Pub. Health ficn. V. 
Jlyij. Lab. Bui. 103 ( /)/). /tys. f -). — The small amount, of experi- 
mental data available regardin' 1, the chemical changes produced in the central 
nervous system as the result of changes in diet shows (hat underfeeding wirli 
a mixed diet leads to no marked changes except a high variation in the water 
Content, that starvation does not appear to change (lie composition of die brain, 
and flint an exclusive diet of polished rice lends to a decrease in the amount 
of nitrogen and phosphorus in the brains of pigeons. 

In this investigation six laboratory animals (monkeys) were fed upon tin* 
following diets: (a) Corn-oil cake, a substance poor in vitamin; (Id ^ 
parts of corn meal and sweet potatoes, a diet rich in carbohydrates and P oor 
in protein and fat; (e) corn meal, and (d) raw carrots. From a conh>m' ls!U 
of the chemical composition of the encephalon and spinal cord of these 
monkeys with the composition of the encephalon and spinal cord of a 
monkey maintained on a mixed diet as a control, the following cow.Iu^ 
are drawn: . n . s 

“Chemical changes In the brain and cord are observed in animals 
and rats) as the result of an exclusive vegetable diet of various 
Histological examination of the central nervous system of t ]KV ‘ fl 
reveals extensive degeneration of many nerve tracts In the spinal ecu 
similar to those found in pellagra. Health 

In some of the animals the chemical changes are practically 
the changes observed in pellagra. These findings therefore 
evidence for the theory that pellagra is a dietary disease." h 

Chemical changes in the central nervous systems In pellagra, * ^ ^0), 
Koch and C. Vokotmh (Pub. Health Serv. V. 8., Hyg> Lab. w ■ 
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pp. J/-J2& ?>&• 2, /?<?#• 3). In this report the work of other investigators on the 
subject is briefly reviewed, and a short summary of the present-day knowledge 
of the chemical constituents of the nervous system is given. The analytical 
methods employed are described in detail. A comparison of the chemical 
analysis of the central nervous system in five cases of uncomplicated pellagra, 
as compared with the chemical analysis of normal controls, showed that in 
pellagra the central nervous system is subject to a series of chemical changes 
involving, principally, certain lipoids. 

ANIMAL PRODUCTION. 

The production coefficients of feeds, G. R. Fu.\j>s (Terns Sfa. Bui 185 
(1916), pp- 5-16 ).'— It is stated that the value of a feeding stuff cons; is in its 
volume, which satisfies the appetite of the animal, its digestible prolei i. which 
furnishes material for muscular and other similar tissue, and its productive 
value, which represents its value for the purpose of supplying energy for work, 
or bodily activities, heat, or material for the production of fat, etc. This bulle- 
tin describes a method of calculating the productive values of feeds from their 
chemical composition. 

The productive value of a feed is defined as the amount of fat that the 
feed will produce upon a fattening animal, when it is fed in addition to a 
basal ration already sufficient for the bodily needs of the animal. The author 
prefers to express the productive value in terms of fat for the reason that it 
represen Is as nearly as Is possible the exact substance measured in the ex- 
periments, and does not involve any assumplion as to the quantity of produc- 
tive energy consumed in forming fat. or other similar assumptions. Knowing 
tiie composition and coefficients of digestibility the productive value in terms 
of fat of a given feeding stuff may be calculated, but. in order to simplify the 
calculation it is proposed to use a factor to be known as the production coeffi- 
cient. This is defined as the factor which, multiplied by the percentage of 
the nutrient, gives the productive value of that nutrient in terms of fat. 

As the production coefficient is calculated from the coefficient of digestibility, 
anything that will affect the digestion will also affect the production coefficient. 
Also, some feed$ may he regarded as mixtures of two or more constituents 
which have different coefficients of digestibility and different production values. 
Cotton-seed meal, for example, may be considered as composed of cotton-seed 
kernel residue and cotton-seed hulls, and the amount of cotton -seed hulls may 
lie calculated from the amount of crude fiber present. Since cotton-seed kernels 
owl cotton-seed hulls have different production coefficients, the quantity of 
crude fiber will thus affect the production coefficient of the feeding stuff. 

There are similar variations in the composition of other feeding stuffs which 
wo related to different constituents having different digestive coefficients and 
different productive values. Those are problems which are under study. 

A table is given which shows the production coefficients of a number of .feeds, 
based upon the average coefficients of digestibility. A column is included which 
shows the method of correction used for the crude fiber, or nitrogen-free ex- 
tract, or both, as the case may lie. 

[Feeding stuffs], F, A, Clowes (Ha trail SI a. Rpt . 1915, pp. 5 1-53).— 
Bouoliono (Commclina nudi flora ) is described as an extremely succulent feed, 
'Jiiich relished by cattle. Cattle fatten and produce an abundance of milk when 
Pastured where it is plentiful. The total yield of green food per acre, col- 
lated from an experimental plat 10 ft, square, was 223. 0 tons. Ter acre pro- 
duction It compares very favorably with green alfalfa belli in protein and in 
^er food constituents. 
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It is stated that as a pasture grass Faspahim dilatatum has given oxccilen 
results. Its strong deep root system enables it to withstand the trampin'* ~ 3 j 
stoek in wet weather better than any other grass tested that is equally relished 
by the cattle. 

Cane-top silage has proved of value in feeding operations. Some of the 
cane tops were cut two weeks before they were put into the silo. Xotwith 
standing the resulting staleness and the excessive amounts of water that went 
into the silo during filling, the silage was of fair quality and was eaten readilv 
by the cattle and horses. The yield of cane tops per acre is about 1.0 per cent 
of the weight of the usable cane, and on the unirrigated plantations this bv 
product would run from 4 to 8 tons of cane tops per acre. 

Commercial feeding stuffs, 1915, J. P. Street et al. (Connecticut State Sin 
Rpt. 1915 . pt. 4, PP- 233-264). —Ami lyses are given of the following feeding 
stuffs: Cotton-seed meal; linseed meal; wheat bran, middlings, and shorts- 
cracked corn meal ; corn gluten meal ; corn' gluten feed ; hominy feed, dried 
brewers’ grains; dried distillers’ grains; dried beet pulp; mangels; coconut 
meal; peanut meal; oats ; provender; alfalfa; alfalfa meal; cracker wastes- 
and various mixed and proprietary feeds. 

Facts for the feed buyer, IV. H. Ktkowd (UTscon-sm 8f<i. Bui 261 [MIG, 
pp. 56 ). — Information regarding feeding stuffs Is summarized, and analyst's an. 
given of the following: Cotton-seed meal, linseed meal, gluten feeds, corn oil 
meal, distillers* grains, hominy feed, corn germ meal, wheat bran and middling, 
red dog flour, germ middlings, oatmeal and rye middlings, barley shorts, buck- 
wheat bran, malt sprouts, dried brewers’ grains, dried malt grains, alfalfa meal, 
blood and meat meal, meat scrap, bone products, tankage, ground peas, flax 
sin ves, silage, soy bean bay, and various mixed and proprietary feeds. 

[Nutrition investigations at the Wisconsin Station] ( U'/.scoa.sbi sin. IShI 
26$ [1916). pp. 26- 42. figs. 2 ).— Notes on several studies are given. 

Value of proteins from different so tiroes [for growth], by E. V. McCollum.— 
Since various unbalanced proteins are not all deficient in the same amino acids 
it might be expected that when two unbalanced proteins were combined the f)r$! 
might supplement the deficiencies of the second and better growth be made than 
with either alone. To study this problem young pigs were fed 011 many rat ion- 
in which either a single feed or two or more feeds mixed iti various proi«-riio!is 
supplied the protein. 

Of those tested the proteins of milk were found most efficient for growth, 
the pigs storing in their bodies over GO per cent of the milk protein, the 
proteins of the cereal grains bad an efficiency of only from 23 to 2$ per rout, 
and of linseed meal, fed alone, only IS per cent. However, when lluve-fouioo 
of the protein in the ration came from the corn ami oue-f mirth from hr.^o 
meal the efficiency was increased to 37 per cent. From this it is concluded that 
linseed meal nnd corn are not deficient in the same amino avals, and 1^- " ^ 
combined one lends to correct the deficiencies of the other. This a.-toe- 
the good results secured in numerous scientific trials and in prutlu.'. 
linseed meal is fed as a supplement to corn. On the other hand, no 
results were secured when wheat and wheat embryo were combined ^ 
each was fed separately. In this case each feed is evidently defiant 1 
same amino acids, and one can not supplement the other. ^ ^. ir t 

Value of proteins from different sources [for mill* production], >.^ 
and (i. C. Humphrey.— It has been found in metabolism experiments ^ ^ ^ 
cows that proteins from various sources are likewise of different v<» ^ 
production. In these trials cows were fed a hasal ration of corn s 0 ^ 
supplied but a small amount of digestible protein. To this ra 1011 



1916 ] 


ANIMAL PRODUCTION. 


5G3 


corn grain and corn by-products, or wheat grain and by-products (much of the 
protein of which is unbalanced in composition), or milk protein, supplied in the 
form of skim-milk powder aud casein {furnishing proteins which are well bal- 
anced in composition). 

The percentage of the digestible proleiu of these rations which was used by 
the cows for milk production and the formation of body protein was 40 per 
cent with the corn ration, 34 per cent with the wheat ration, and 5S pen- cent 
with the milk protein ration. Such complete proteins as are furnished by milk 
are thus apparently of high efficiency for milk production. 

Commonly unappreciated factors in food, by E. y. McCollum. -Previous 
experiments (E. S. R., 31, p. 8G4) have demonstrated that certain fat-sol uhle 
substances found in milk fat, fats from egg yolk, corn graiu, and wheat embryo, 
and the soft portion of beef fats are necessary in llie diet for continued growth! 
It appears that there is also required another class of substances which are 
soluble in water, the nature of which has not been discovered. Those sub- 
stances have been found thus far in egg yolk and wheat embryo, and are prob- 
ably present in corn. Growing rats fed a ration of highly purified casein, egg 
albumin, dextrin, mineral matter, and milk fat failed to grow. However, nor- 
mal growth took place when the water extract of wheat embryo was ridded, 
which evidently supplied the necessary accessory to the diet. It has been 
found that neither the fat-soluble nor the water-soluble accessories are injured 
by heating above the boiling point of water. 

Influence of strictly vegetable diets on growth and reproduction, by E. B. 
Hart and E. V. McCollum. — It is thought that strictly vegetable foods might be 
found insufficient for normal growth. To study this problem experiments were 
curried on with growing pigs kept in pens away from the soil and supplied in 
some cases with distilled and in others with natural water. On a well-balanced 
concentrate mixture of oats. corn, wheat, and oil meal, pigs failed to grow after 
about three months, even when sugar beets and alfalfa hay were supplied two 
or three times a week. Where hut 1 per cent of meat scrap was added to the 
ration the pigs grew normally, reaching a weight of 250 lbs. by the time those 
on the strictly vegetable diet had reached 100 lbs. 

Other experiments, however, showed that the missing essential constituents 
could be supplied in vegetable feed. In the earlier experiments uncut alfalfa 
hay was offered the pigs, but they consumed very little. Fifteen per cent of 
finely ground alfalfa meal was then mixed with the ration, so that the pigs 
would be forced to consume larger amounts of alfalfa. On this vegetable ration 
£ood growth occurred. These experiments indicate that the meat supplied a 
bcrter-balanced protein mixture than the basal ration of grains and oil meal, 
sue! also more of the diet accessories needed for rapid growth. These acces- 
sories are also apparently present In alfalfa. 

Corn silage for beef cattle, by ,T. L. Tortney. — In six trials, each of which 
lasted 90 days, a total of 03 2-year-old steers were fed. In these trials the 
addition of silage to rations of concentrates and either alfalfa or clover hay 
decreased the amounts of concentrates required per pound gain, but inereuswl 
the roughage requirement. In all cast's the addition of the silage lessened the 
feed cost per pound of gain and reduced the. necessary margin, although a heavy 
concentrate allowance with less silage produced more rapid gains. For fntton- 
ing 2-year-old steers an average daily ration throughout the feeding period of 
20 lbs. of corn silage. 5 lbs. of clover, alfalfa, or mixed hay. 12 lbs. of shelled 
«u*n, and 2 lbs. of cotton seed meal, or amounts of other protein-rich ennevn- 
trates furnishing an equal amount of digestible protein, is recommended. 

one of the trials steers fed an average ration of 37.G lbs. silage. 3.1 lbs. 
elover hay, and only 7 lbs. concentrates (3.1 lbs. corn, 2.7 lbs. cotton-seed meat 
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and 1.2 lbs. wheat bran) per head daily gained 2.36 lbs. per head daily. \ lot 
fed 13.5 lbs. concentrates (9 lbs. corn, 2 lbs. cotton-seed meal, and 25 ]\ } - 
wheat bran), with 28.S lbs. silage and 3.2 lbs. clover hay, gained 2.50 ib$ p er 
head daily. However, the feed cost of the gains of these steers fed the heavier 
concentrate allowance was 16 per cent higher and the margin necessary in 
feeding was 31 cts. greater. 

Studies in animal breeding (Wftcofwin Sta. Bui. £68 (Z9I6), pp. s, 10) ~ 
Studies on the effect of such poisons as lead on the germ cells of the male 
showed tlie same deleterious results as were obtained the year before (E s 
R., 33, p. 36S). 

Work on the inheritance of epilepsy in guinea pigs has shown that this dig. 
ease is inheritable and follows Mendel’s law. 

In a study, carried on by H. L. Ibsen, of the growth of guinea pigs in embryo 
and after birth it has been observed that the weights of the different embryos 
in a litter show that the first and last embryos are invariably larger than tlu>:e 
in the middle of the same horn of the uterus. It is popularly believed that the 
“ titman ” or runt of a litter of pigs is the last one to be born, but this ob- 
servation would seem to indicate that such is not the case, as the smaller 
embryos are always found In the middle of the row of young in the uterus. 

In experimental work on the influence of close inbreeding, carried on by J. G. 
Halpln, it is reported that with Rhode Island Reds results of a detrimental 
character are beginning to be observed, that the closely inbred stock fakes 
longer to hatch and frequently does not produce so strong chicks as these 
from the control pons. 

The influence of sires on production, C. H.udkn {Mo. Hu!. Ohio ti„ 

/ (J/l/6). .Vo. 7. pp. 2lt~Uo. fig*. 2).— Partial records were kept of the rosuils 
of the use of various hulls in the station dairy herd. The first bull used on 
the first group of cows came from a dam which had a good official record, and 
the grauddam on the sire's side had a record of large production. His sin* 
was more noted as a show-ring favorite than us a sire of producing da unitors, 
The results showed an avenue gain of the daughters over their dams of l.Otd 
lbs. of milk and 60 lbs. of fat: for the first year, and an average yearly diiTeremv 
of 1.176 lbs. of milk and -12 lbs. of fat for all periods. 


A second bull was selected for this group, the price paid being abo'.u twice 
that for the first hull, lie had better records of production back of bun. mu! 
the results justified the greater expenditure. The gain over tlie original dams 
by the use. of this bull was for the first calf 4,071 lbs. of milk and loG \bs. of 
fat, and for one year of all lactation periods. 4,2' >7 lbs. of milk ami b>o lbs. vi 
fat. The gain over the daughters of the previous bull was for the JW* 
only 2.172 lbs. of milk and 90 fits, of fat, and for one year of cadi l:ictats«n 
period. 3,031 lbs. of milk and 111 lbs. of fal. 

The first bull used on the second group was selected from one of tla ot.i 
herds In Ohio, though his sire and dam had no official records. A mui't 
687 lbs. of mill: and 39 lbs. of fat showed that the use of this sire P 0;Ui >' rt * 
duced the productive capacity. I Ms dmil 


laughters produced 3 "’' U 

milk and 202 lbs. of fat, or a decrease of 521 lbs. of milk ; ml ^ 


>r tin? 
ve;ir. F° r 


low their dams. ^ ^ 

The daughters of a second hull used on lids group show an increase 
daughters of the first bull of 752 lbs. of milk and 32 lbs. of fat flpi j 

the first lactation period only they show :m increase of 1.205 ,l j*' iiipfp|<s 0 f ft* 
49 lbs, of fat, indicating that, they will be far superior to the 1{1 | ia?e ,] 

first bull when they are mature. At the time this second bull ^ ^ vy prf - 
his ancestry hud no official records, but his dum was said to fit u 
sistent milker and ids sire was imported. 
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Sheep-breeding investigations, R. H. Williams an * w o n 
(Arizona Sta. Rpt. 1915 , «^),_ lu “ >u “ u,.io„ ^ C J ,!iNINCBAM 

noted (E. S. It., 33, p. 73), it in reported tl,T“ms ,, “ Sly 
prove themselves vigorous breeders and produce early active 1 ) c0 " tluu ^ to 
marked ability to withstand heat. Their greatest fau.t is ha 2 ™>‘ is 
very coarse, with loose crimp aud too much hair or « kemn ” 

Hampshire, Shropshire, Oxford, and Dorset breeds hu«> been used to im 
prove the mutton characteristics of the iambs, and have proved valuable for 
this purpose in the order named Oxford and Dorset breeds have beeueli, 
noted because of the high rate of mortality among the lambs. More recently 
it has been decided to limit the Shropshire blood because of the smaller size 
inferior mutton form, and lower percentage of black faces in their lambs 
than in those of the Hampshire crosses. Unfortunately, the Hampshire crosses 
are inferior in wool, having a short staple and light fleeces. Ihe weWlt „ nd 
duality of wool of the native sheep, which are of Merino foundation have 'not 
been much improved by the above process. 

It is thought that the ideal valley sheep must have a somewhat open fleece 
while the range sheep may have a denser aud longer fleece, due to their -raz’ 
ing in higher altitudes. b 

Of the breeds used the Tunis and Hampshire have brought about the greatest 
improvement. Lambs showing a high proportion of Tunis blood have horn 
ac-live, alert, and hardy, but have given poor quality of wool aud are of only 
fair mutton conformation. The Tunis-native cross 1ms usually resulted in 
tan-colored face and legs, although many monied and white faces are found. 
The wool from this cross is usually of medium staple, good length, and density 
but eoutnius too much tamp. The Hampshire blood has been excell.w in 
improving the mutton form, Increasing the size, and stamping black faces on 
their crosses. A table is given allowing (lie weights at different ages and the 
average weights of fleece for the more desirable crosses. 


i'ata kept for three years indicate that lambs bom eurlv in the venr usuallv 
reach a greater weight at six months than those dropped later. The average 
wight of Iambs bora in January was greater than mat of any other month; 
rebruary lambs more Ilian March; March lambs more than April, and April 
laiabs more than May. There was difference of 17.21 lbs. between the average 
weight of May lambs and those born in February. There is a general tendency 
lor the earliest lambs to reach a larger average weight, due to the fact that 
■tliere are low or no small lambs. 


There has been found to be a great difference in the fineness and denseness 
the wool fibers in the various crosses, and certain crosses have been more 
el ’dent than others in eliminating the characteristic Tunis hair, or kemp, from 
ihe wool. The Hampshire and Shropshire blood have aided materially 4 in im- 
proving this fault, the former being of the greatest service. 

Id this study it has boon noted that there is a close correlation between the 
weness and the denseness of wool. In every case where a lleece is reasonably 
fae it is also fairly dense. 

^Maintenance rations for breeding fiocks of mutton and wool sheep, B. 0. 
(tunsoN {Pennsylvania Sta. Rpt. 101 }. pp. 81-117 ).— Continuing previous work 
. J ' K / V- 171), the four lots of ewes wore fed during the 216 days be- 

t j l ™ 1Uta 19- During the summer months all of the breeding ewes with 

sm-H am ! )S were htoced on the same pasture. The lambs were allowed to 
e t ^ e ' r ‘htnis until 16 weeks of age, and during this time they were allowed 
pl ,,^- e ils m uch grain as they would eat. Alter weaning, the ewes were 
e on another pasture with no grain and the lambs were continued on 
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the same pasture and fed a grain ration consisting of shelled corn, oats v] 
bran, and linseed meal, 5:3:2: 1. From September 12 to November's 973 
lbs. of the same grain mixture was fed the 38 ewes. 

The average weights of the owes during the summer months were greater 
for the two lots of sheep (lots 1 and 3) in which silage had been fed a s the 
sole roughage during the preceding winter. During the entire period the aver 
age increase in weight of each ewe in lot 1 was 28.946 lbs., in lot 2, 30^ 
lbs., in lot 3, 13.752 lbs., and in lot 4, 15.307 lbs. The Shropshire ewes (lots 1 
and 2) thus gained practically twice as much as the Delaine-Meriao ewes 
(lots 3 and 4). It is estimated that the average cost of keeping each ewe 
during the 216 days was $2 per head, no credit being given for the value of 
manure produced while on pasture or the improvement that the sheep brought 
about by destroying the weeds. 

From April 39 to August 9, the Shropshire Iambs (lots 1 and 2) made aver- 
age daily gains per head of 0.573 and 0.484 lb. ( while the Delaine- Merino lambs 
(lots 3 and 4) made average daily gtiins of 0.288 and 0.36 lb. per head. The 
total cost of feed was $5.52 for 25 lambs for a period of 112 days. 

During a second winter period of 154 days four lots of 10 ewes each were 
fed. Lots 1 and 3, consisting respectively of Shropshire and Delaine-Merino 
ewes of breeding age, were fed a roughage ration composed of corn silage sup- 
plemented with cotton-seed meal, and a grain mixture composed of shelled ami, 
oats, bran, and linseed meal, 5 : 3 : 2 : 1, this mixture being feel at such times and 
in such amounts as wore sufficient to keep the ewes in good breeding condition, 
Lots 2 and 4, Shropshire ewes and Delaine-Merino, respectively, were fed a 
roughage ration composed of corn silage and alfalfa hay, together with a 
grain ration as in lots 1 and 3. 

During the first four weeks all lots made good gains. The second period 
of four weeks gave good gains to lots 2 and 4, hut only 0.366 11). per head iu 
lot 1 and a loss of 0.5 lb. per head in lot 3. All lots lost weight during the third 
four weHi period. Comparing lots 1 and 2. the average weight during the 
winter was greatest in lot 2. The same correlation in average weight existed 
in lots 3 and 4. Those results are the reverse of those secured during the first 
winter’s investigation (E. 8. It., 34, p. 171). Duiing the winter period the aver- 
age loss per ewe in lot 1 was 20.044 lbs. and 5.209 lbs. in lot 2. The Delaine- 
Merino ewe gained in weight during the winter, lot 3 gaining 1,953 lbs. per 
head, and lot 4, 17.431 lbs. 

The average amount of air-dry matter consumed per head by the Shropshire 
ewes maintained on corn silage as a sole roughage was 1.922 lbs., while lot 
2 averaged 2.631 lbs., lot 3. 1.053 lbs,, and lot 4, 2.330 lbs. Comparing the 
Shropshire* in lot 1 with the Delaine-Merino in lot 3. the latter consumed O.Jh 
lb. less per head and 0.197 lb. more per 100 lbs. live weight during the winter. 
The Delaine-Merino ewes in lot 4 consumed 0.335 lb. of air-dry umttei mou 
per 100 lbs. live weight and 0.815 lb. less per head than the Shropshire eves i» 
lot 2. The daily cost of maintaining the breeding ewe was 1.322 els. 111 ot ’ 
2.248 cts. in lot 2, 1.317 ets. in lot 3, and 1.831 cts. in lot 4. The 
wool produced was slightly greater in lots 1 and 3 than in lots 2 an< 
effect of the ration fed could be detected from the market classification. 

The Shropshire ewes in lot 1 that yeaned averaged 3.5 lbs. 1(JW5 ,n ' 
than those of lot 2. Their lambs averaged 0.9 lb. more per head ^ 

of lot 2, but the mortality of both ewes and lambs was greatei^ 
indicating that the ration possessing corn silage as a sole roughage ^ j^iajne- 
sliire ewes did not prove satisfactory in this experiment The P ie * ,l4 j^ ^ ^ 4 
Merino ewes in lot 3 averaged in weight 9.6 lbs. less than the eu - 
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Hint yenned. The lambs also averaged less in weight nt birth , n , , * 
in lot 4, were less active, and had a greater mortality * * l0t 3 than 

A comparison of the Shropshire with the rviVinrow 
respective average weight to have been 150.5 and 1009 ih l T'* * bmvod thelv 
shire lambs average 7.93 lbs. per head and T' 1 ^ 

The Shropshire ram lambs averaged 8.27 lbs. t£ larabs 689 lbs ‘ 
while the Delaine-Merino ram lambs averaged 71 ih« lbs - 

6.64 lbs. lbh ‘ and tlle l^nbs, 

The Shropshire ewes averaged 141.6 lbs. per head at th* Pn , , , 
after yeaning, a loss of 10.9 lbs. per head. The Delaine-Merir ° f ^ WeekS ’ 
164 lbs. per head, an average loss of 1.4 lbs. per bead dnrin-r ‘ () . e ' vos av "aged 
Shropshire lambs averaged 21.5 lbs. at the end of four week* ^ ° d ’ Th * 
of 13 lbs. per head, while the Delaine-Jterino lambs average” 20 4 T ^ 
head, an average gain of 12.9 lbs. per head. Commrin- i b , ; ,s ‘ per 

and 4, respectively, practically the same gains in Uve "T l0tS 2 

made. * 1 ot liimll ’ s "'«e 

In summarizing. It is concluded that the two , rtnter periods show urn a 
ration composed of corn silage as a sole roughage supplemented with L 
seed meal for every 2o lbs. of corn silage fed is unsatisfactory for pre- nani 
ewes, even when supplemented by a good grain mixture. Lambs dropped hv 
ewes of the mutton and wool types, fed a ration composed of com sllagosunnte 
mented by cotton-sccd meal, as compared with ewes of the same tiros fed t 
roughage ration composed of corn silage and alfalfa hav ore heavier weak 
less active at birth, and have a greater mortality. Brewing ewes fed' a rati™,' 
composed of corn silage supplemented by cotton-seed meal were less active 
and showed lower vitality during the latter stages of pregnancy (ban ewes 
corn s inge and alfalfa hay as roughages. Lambs raised by' breeding ewe 
of both breeds fed corn silage as a sole roughage and cotton-seed meal us o 
supplement made satisfactory gains and matured Into good vigorous lambs 
Corn Silage and alfalfa hay prove, 1 to be a satisfactory roughage when supple' 
mental by a gram mixture composed of shelled corn, oafs, wheat bran und 
linseed meal, 5 : 3 : 2 : 1, for maintaining pregnant ewes in vigorous cmditioVfor 
yeaning. The cost of feeds consumed by lot 1 during the winter of inn to 
« $3.19 per ewe, and in 1912-13. $2.38; for lot 2 during the winter of 1911-r 
mi per ewe, and in 1912-13, $3.46: for lot 3 during the winter of 1911-12* 
'" l4, anli in 15121 3. $2-0*: and for lot 4 during the winter of 11)11-1 ° cuts' 
an, in 912-13, $2.86. The value of (loeees per bead was 81.767 ip » 

i n S‘® f0r l0t 1 ; 91591 in 1912 an '' «•«» i" 1913 for lot 2; $3*02 in 
lot ‘ d ?-.S&2 m 1913 for lot 3; and $2,731 in 1912 and $2,795 in 1913 for 

The cost °f maintaining Shropshire breeding ewes was greater than Hie cost 
te S i, ai nT- nS v! )el!,inC ' M< ' ri " 0 °"' PS ' <ln '' slifrh,1 - v boater on a live-weight 
DeluTn^r l, ' ne ' Men "° IamlV? " ,!,<Ie loss »> ins fl'h" Shropshire lambs, 

duptn 1* ennw °' VGS W01V oh?orvCHl t0 niore easily afflicted by “foul foot" 
open she,)""’ "’** fl r r ’ U '” n Shr0pshire " inlering pregnant ewes in an 

Quarter f ‘ S C0ml,,, ' lv0 t0 ,h0 h( “ 9lt " 9n<1 thrift of the ewes and lambs. Such 
Wets, however, should have a southern exposure, a dry bed. and a well- 
umea and spacious yard. 

flf?E> and Sheep pasturin £ demonstrations. R. W. At.tex (Grew sta Rut 
, WT ® # - l9,S ' W’ 27 ' 9S). — Thirteen head of 73.5-lb. pigs wore put on 
p erho * ° f Cl ° Ver in the s » ,rin " Without supplementary feed. 0.57 lb. 
were a kn7 , WaS lnm, ° for 31 burins the succeed in. u 30 days ihev 

Cd rolled bllrJ ey at the rate of 0.5 lb. per hog per day. and an aver- 
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age daily gain of 0.44 lb. per hog was made. During the 56 succeeding days 
the animals were run on the same clover, and in addition pastured off 4 acr(j< 
of field peas grown in an adjoining tract. On this ration they made an averse 
daily gain of 0.77 lb. per hog. 

It is estimated that for the entire period $11.35 per acre was realized from 
the clover, and $6.80 per acre from the peas for a 52-day period. Tn addition 
to these pigs 20 head of small pigs were also run on both the clover and pea 
pasture. 

For the purpose of determining the amount of gain that sheep will nm]^ 
and with what degree of success they can be kept in bearing orchards, 8 ewes 
with their lambs were kept on 1 acre of clover that had reached an average 
height of 10 in. for three weeks and fed it down closely. The following two 
weeks they fed down an additional acre, the decrease in time necessary being 
principally due to the greater amount of forage consumed by the lambs. During 
52 days the lambs gained 63.2 lbs. each, and the ewes 3 lbs. each, making n 
total gain of 534 lbs. for the 16 head. From the amount of forage consume! 
by these animals it appears that 16 head of sheep, half of which are mature, 
can be carried on 3 acres of clover In bearing orchards. 

Dry lot versus pasture crops for growing and fattening pigs for market 
W. H. Tom have and H. II. Hav*eb {Pennsylvania Sta . Rpt. 191 pp. 122-128. 
pis. 5).— Four 1-acre plats were sown for a rotation of pasture crops consisting 
of oats and Canadian field peas ; field corn drilled ; and rape. A lor of 19 
9-week-old pigs was pastured on these plats and a similar lot pastured nn a 
dry lot of l acre. The pigs on the dry lot were fed a ration of corn meal 
and tankage Sri. and those on pasture corn meal and takage 12:1. 

The pigs on forage-crop pasture made larger and more economical gams 
than those in the dry lot. The cost of grain per pound of gain varied fmn 
4 72 to 5.06 cts. in the pasture lot. and from 6.0S to 7.C ets. in the drj lot. Uk- 
rate of gain varied from 0.804 to 1.57 lbs. per pig daily in llw pasture lot. and 
from 07°4 to 1.378 lbs. in the dry lot. due to the two systems of management. 
The pigs' on pasture had a higher degree of finish and were more thrifty item 
those in the dry lot. The use of a rotation of pasture crops proved miv 


profitable than dry-lot feeding. 

I Feeding experiments with hogs], W. II. Tomhave (Pnvmjlcaun: Mir. W 
191/, p 82).- -In an experiment to determine the value of pasture for S 1 ™ 111 * 
Miss 'us compared to dry-lot feeding two lots of weanling pigs were J«i » 
follows: Lot 1, a grain ration of corn meal and tankage, 11:1, “ 
to pasture; lot 2. corn meal and tankage, 8:1. The pigs <’» the !«sl ^ 
greater daily gains at smaller exiicnse than did those m the dij 1 , • 
also showed greater thrift. ]ot ; , m { 

In a second experiment one lot of 10 rfiotes was fa -toned < ‘ ljns 

fed ear corn and 0.25 Ih. of tankage. Another lot was K'ven «e« ^ p 

Held corn, and in addition received 0.2.) lb. of tankage l*’ 1 ’ p ‘ > 11 ' ' 'Jj r lining 
made an average daily gain of 1.13 and 1.74 Ills, per hreMUiM > 

116 and 12.3 lbs. per bushel of corn consumed, and returning ‘ 


per bushel of corn consumed. ,t , v nfr (T’chmW 1 ' 

Fattening pigs for market, W. II. Tomhave and I - • * * ^ ,,^ 0.^1 

r „nm Sta. Rpt. 1911 PP- /«-«». S).-t'am lots of U»« « -y 2. 

were fed for 84 days as follows: l«t 1, corn meal and tank. -. . • ^ 
shelled corn and tankage, 10.1; lot 3, buttermilk and corn 2ain , rf 

wheat middlings and corn meal, 1 : 1. Those lots ■"* »' l, £ 3; » T . „,„l 4,7 
1.723, 1.567, 1.82, and 1,146 lbs. per iiead, consuming 3.i4U, _ ^ r r 

lbs. of concentrates per pound of gain, costing 1.5.jJ, 1.4 
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pound of feed consumed, and realizing a total 

$15.50, and $6.94 for the respective lots P r ot of $14.15, $13.44, 

SSS 2 S“" - - »~£ZZS 

Kens confined as compared with hens having acce^ 

Kwatbkk and D. E. Wiasiac ( Pennsylvania. Sta, Kpl. iln ' ' “j G 

In an experiment to determine tl.e relation between the number of L, 7 
the amount ol feed consumed, and the physical condition of „.,„i, « , "" a ' d ' 
of 40 White Leghorn hens each were fed. lot 1 £ 

the use oi a yard. 0 in * 

At the end of the first 13 weeks the fowls in pen 2 had laid 4fifi , , 
those in pea 1 had laid only 179. During the second 13 w*l ft 
eggs and pen 1, 1,221. During the third 13 weeks pen 2 hid «,* ^ 
pen 1, 1,5S9. During tile last 13 weeks pen 2 laid 1.525 eggs amfneii 1 f ™“ 
It is concluded that in order to obtain the best results' in egg nrodueiion it 
is a decided advantage to allow the tiock of hens the use of a v'ird where the 
raay have room to exercise and secure green feed at certain seasons of the rear 
There seemed to be, however, a period, from about January to April when the 
egg yield from both pens ran about parallel, and when the egg yield from the 
pen of fowls which had the use of the yard did not indicate that ‘it is necessary 
for tiie liens to be out of doors during the winter months ^ 

There was apparently little difference in the amount'of feed (eoneentritesl 
consumed by each pen, but the results show that the lot which laid the latest 
number of eggs consumed a little more feed than the other lot The hens in 
pen 2 consumed more feed in the first and third periods, and the fowls of both 
I*ns ate the most feed at the time when their egg production was the hi-hest 
there was no great difference In the physical condition of the fowls of the two 
lots. In the lot confined, however, the liens seemed to have more completely 
molted at the end of the first year's work than the lot which had the use of 
the run. 1 

Ostrich investigations, R. H. Wii.i.iams and W. S. (.’rxmxGiuji lirhom 
f- m m *- «*• distinct difference was noted in the general 

ppeanmee of eggs laid by hens of different breeds. Observations during the 
lust sear indicated no appreciable difference in the number of eggs laid bv the 
houth African and iN'-ibian hens, the average number of eggs laid'hv the South 
Ih.uu hens being 20, the Nubian liens 20.5, and the crossbreds 23.3.T More 

'nation was noted between liens of the same breed than the average of differ- 
fUi oreeds. 

that the South Africjm hens laid smaller eggs than those of 
tne Nubmu breeds, but the crossbred hens laid the largest’ eggs, averaging 
bv ttia Iiie variation * however, between the average weight of eggs laid 
laid ef ! nt UenS was great - Thus lt is ™ted that the South African hens 

of Wei " hed from to 5,110.7 gin., and eggs from the lour hens 

IT’ P L F t e< avcraged 1,444 03 Tho crossbred liens laid eggs that averaged 

he'ns. eilVier thaU the South African 2T - 7 Sin. heavier than the Nubian 

^? dUSi0nS mny be n,ade With l ’ op!nl t0 t,ie of breed upon the 
rather gh t • h ° f tho °" gs ’ Tho South Afri «*n hens laid eggs that were 
[ i?M 1{ Jj 0rt ^ n tength and round in appearance, while the crossbred and Nubian 
^ugti/ tbat wore larger, of about the same diameter, but greater in 

eie seems to be a striking correlation throughout between the weight, 
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length, and width of eggs, and breed characteristics seem to be signT- 
although not definitely proved. 1 Cai ^ 

It has been shown that ostriches are similar to poultry in that hens b 
ning to lay early in the season are usually the best layers. The four hens? 11 
began to lay in January averaged 36 eggs during the season, and produced ^ 
per cent of the eggs laid during the year, while only 28 per cent came from tl " 
other five hens. The average number of eggs laid by hens beginning to lay * 
February was 21, iu March, 11, and in April, 8. m 

DAIRY FARMING— DAIRYING. 

Influence of environment and breeding in increasing dairy production 
H. II. Kildee and A. C. McCandlish {Iowa Sta. Bui. 165 (1916), j> p 38 , 3 _j(p 
figs. 29 ). — In this investigation it was attempted to determine the influence of 
pure-bred dairy sires in increasing the production from a foundation of scrub 
cows as well as the effect of improved feeding and management In order that 
other influencing factors might be brought to a minimum, scrub cows from an 
. isolated region of Arkansas were selected for the basis of this work in 1907 
The work is still in progress and the data presented in this publication are in 
the form of a preliminary report, taking all records completed up to the end 
of 1915. 

The animals purchased were inferior individuals, being rather small, of very 
limited abdominal, udder, and vein capacity, and very unprepossessing so far as 
quality and top lines were concerned. The scrub cows and their calves were 
given the same care, feed, and shelter as the purc-bred dairy cattle In the herd. 
This environment has remained fairly constant during the eight years’ work. 
Pure-bred sires of the Guernsey, Holstein, and Jersey breeds were used on these 
scrub cows and all heifer calves grown under the same conditions as the pure- 
bred calves on the farm. Heifers by pure-bred sires were bred to other pure- 
bred sires of the same breed and the heifer calves resulting from this union were 
also kept for dairy purposes. 

The results of the eight years’ work as given are summarized as follows: 
The scrub cows that came to the station when young (four years old) increased 
in production rapidly and steadily up to the fourth lactation period after reach- 
ing the station, when they produced 59 per cent more milk and 54 per cent more 
fat than during the first period. The scrub cows that came to the station 
advanced in age did not increase in production after the first year. However, 
it can not be said that their production was not greater than it had been under 
their original environment 

The scrub heifers developed at the station averaged 13 per cent more miik 
and 12 per cent more fat than did the scrub cows that came to the station when 
four years old or over. The daughters of all except one pure-bred bub lane 
proved to be much better producers, as 2- and 3-year-olds, than their dams a& 
mature cows. The average of all the records made by first generation heifer* 
by a pure-bred Holstein sire show an increase of 2,314.5 lbs., or 71 per cent, in 
milk and 67.15 lbs., or 42 per cent, in fat. at an average age of three and a ^ 
years, over the records of their scrub dams at an average age of six years, 
average record of the one first generation Jersey grade that has freshened wa. 
205.0 lbs., or 6 per cent, more milk and 32.9 lbs., or 20 per cent, more fat. at 
average age of two and a half years, than the record of her scrub dam a a 
average age of seven years. ] r . fl)( , 

The greatest Increase shown by any of the first generation grades ^ 

second Guernsey hull used. This heifer as a 2-year-old produced &4->l 
131 per cent, more milk and 179.22 lbs., or 136 per cent, more fat a 



1916] 


DAIRY FARMING — DAIRYING. 


571 


average record of her scrub dara reared at the station n„ . 
records at an average age of three years made hv the first JnorTc aTCragt “ 
the first Guernsey sire used were not quite equal' to those of ti ^ tl0 “ Kr “ ties by 
and variation in the ability of sires to transmit dairy <iu-iliti^TT° ‘’T’* 
factor to be considered in selecting a pure-bred bull to head a scrub or ™ “ 

herd, as well as for a high grade or pure-bred herd. “ or common 

In persistency of milk production the grades were intermciioto k , 
scrub and the pure-bred cows in the herd. The first ™ the 

much superior to their dams in dairy conformation Motiv „t f'v.1 f''? CS "° re 
tion grades showed the characteristic color of their sire s breed • T 
the case of the Holsteins this was not so pronounced ,„c 4oud ge^ra” 
,ion There was no appreciable difference between the scrub and grade c e, 

* £ar , as f " S f' 0n ls COnce,uc<1 ' but U» grades had a gr™,er 
capacity for handling concentrates than had fn e scrubs. ei 

Silage alone, compared with silage and hay, * s rou^h aP a a • 

H. P. Davis {Perntylvania Sta. R,„. 1911 pp. m-lS2).-T K ' 0 lots of feereTra 
each were fed for three per.ods of font- weeks each. l.„t 1 receive! silage alone 
for roughage during periods 1 and 3 and mixed hay and silage during period 2 
aud lot 2 received hay and silage during periods 1 an, 1 3 and silage alone duriiw 
period 2. * ULIU » 

The milk yield decreased with both systems of roughage, but the decrease was 
less with silage aud hay. When silage and hay for roughage followed'slli-e 
alooe there was a slight increase in milk yield over (he initial production " E* 
cept in one instance there was a decrease each period. When the cows re- 
ceived hay they consumed practically the same amount of silage as when no 
bay was included In the ration, llotli lots consumed an excess of protein and 
tiet energy above that necessary for maintenenee and milk production when 
based on tckles' standard. There were no apparent undesirable physical effects 
from the feeding of silage alone for roughage with the grnius used There was 
wry i. fie difference in the cost of the two rations or in the teed cost of milk 

7 , n "' k lat - Vo Perceptible difference was observed in the health of the 
wo lots. 

The effect of open-shed housing as compared with the closed stable for 
mkh cows, II. P. Davis (Pcnnsylrnnk fit". Rpt. Wi . m . 2Mt ,,, _ 
Contmuing , TO rk previously reported (E. S. It . 34. p. IS'J I ,i„. results of three 
rears studies on the effect of open-shed housing and closed stable art given 
I o lots o cows were treated alike in every respect except that of housing,’ 
ot 1 kept outside and lot 2 inside. 

keenpp 11 ^ 16 P resentcd ^ Appears that cows kept under an open shed have 
stable/ Ti ttiteS aUd C ° nSl,me somewhat niore roughage than those kept in 
Borman, ® WaS Sufflci<mt Pronin consumed, when either Anmby's, Van 
fma’+° r EckIes? stand;ml was considered, to meet the requirements for 
s llg]jj. ^ maintain the annuals. Figured on Eekles' standard there was a 
frst two Ce : S ener ^ consumed above maintenance and milk production the 
,w v «, Jea i rS ’ r and a sm!,n deficiency the last year. When computed on 
turned f an .^ aD ^ orman s standards there was a deficiency in energy con- 
hco^ y < ^ r tflaintenance and uulk production each year, except for lot 1 the 

the inside^ */r °* ^ 0Uts * ,le Iot for tlie t,; ree years was 35 .7 23. S lbs. and for 
side than for lllR ' ** decreased more rapidly each winter for the otit- 

dacreasps * * / lnside lo *- Sudden drops in atmospheric temperature caused 
decrease * or tooth lots, the outside lot having a slightly greater 

keep the an 0 / beddins uas required outside, but less labor was necessary to 
hnas clean. Both lots finished each winter’s trial in good health, 
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with the exception, of one cow which reacted to the tuberculin test in April, 1914 . 
She had shown no reaction iD two previous tests. The hair of the animals kept 
outside was longer and coarser the first two winters. The third winter this was 
noticeable in only one animal. 

Studies on the market milk of Iowa, B. W. Hammeu and A. J. ITacshi 
(l 0wa Sta. Bui. 164 (19M), PP ■ 811-880).— In these studies samples of milk, 
cream, both table and whipping, and buttermilk were examined. The milk m 
cream samples were scored according to the score cards adopted by the U. g. 
Department of Agriculture, while the whipping cream was scored according to 
the cream score card, with the exception that 30 per cent fat w ns considered 
perfect* and one point was deducted for each half per cent below this. The 
buttermilk was examined for flavor, fat, and acidity only. The samples were 
collected in twelve cities of the State of various sizes. 

It was found that some of the market milk and cream of Iowa contains ex 
cessive numbers of bacteria. In some cities the average bacterial content of rfp 
pasteurized product exceeds that of the raw, although most frequently that of 
the raw is the greater. Some of the milk and cream sold is very poor in flavor, 
while some is very satisfactory. Only a small percentage of the samples ex- 
amined were low in the amount of fat or solids-not-fat. Burge amounts of sedi- 
ment are not uncommon, while some samples show only insignificant amounts of 
sediment. Excessive amounts of acid are sometimes found in both milk and 
cream From the results of the investigation it is concluded that (lie presence 
of colon bacteria is a rather unsatisfactory basis for judging the sanitary quality 


of a sample of milk or cream. 

A considerable amount ot bulk milk is still sold in Iowa. Quart anil pint 
bottles of milk and half-pint bottles of cream commonly showed considerable 
variations in the amounts of material contained. It is deemed reasonable when 
baving quarts to expect an amount not over 2 per cent low, when buying pints 
to expect an amount nut over 3 per cent low, and when buying halt pud' t» 
expect an amount not over -i per cent low. 

x proposed score card for bacteria in pasteurized milk is given. 

A study of the manufacture of dairy butter, K. L. Anthony <Pni,K» i«» 
Sin. Rp/. Ml PP- l«-m **• «>•-'» experiment was conducted m ® <• ; 
mine the variations between the different styles of common lain t-u» * 
to the percentage of moisture and srdt left in the limslied \mm. a» 
the lendh of time of churning, the percentage of tot left in He ■)»■ • ' 1 
and the average rise of temperature of the buttermilk during ci.ar.ai- ^ 
types of churn weed were a 15-gal. barrel churn, 12-gal p mg 
combined clmru and worker. The average moisture couti ^ ^ c „ n . 

the respective churns was 12.31), 13.5. and 13.G per coni, «• • -p. , 3 

tent. 4, 3.8. and 2.45 per cent; the time required tor „ dl “™ | ''f'i F a nJ the 
minutes; the rise of the temperature In churning, 6.o. «. ami • “ 

average fat content of the buttermilk, 0.1!) 0.221). and 00* cliwr . 

The results of further studies indicate that by propc H> ; fet- 
ing factors the percentage of moisture cun be material y in •• ■ t „ n iiJ 

ing the uniformity. In order to secure a high ^ ^ Tlie studies 
better to stop churning while ttm butter is still m suul g- nora ny lost 
also showed that with the common hand worker im ^ ^nbineil clai» 
as the working progresses, while by working t c working, 

the moisture content increases after a certn n amount oj ^ 

Overripened cream did not. produce butter > - " tel i that crenio h- 

that was less ripe. In view of those studies it is fl ,„„ 0.3 to tts 

ripened to not more than 0.5 per cent acid, and t at as ^ mrfhw J S is) 
i u «dvici,hl under average farm conditions* 


per 
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holding .cream below 45 ° until euongh hart „ 
raising the temperature to 75 « and ripening overnight^ tben 

acid bad developed, (b) ripening the first gathering per ceut of 

of acid bad developed, then cooling to 55° arhlin.r^ 7 <0 Untl1 035 per cent 
churning without furtlier ripening, and (e) adding SU Sequont gatherings, and 
to the first gathering adding each day's gathering ° f g00(i b «ttemllk 

tare until enough had been soured for“ng ^ at . CeIIar ^ra- 
by warming to 75 ° until 0.5 per cent of said add lf necessar >’ 

found to give butter of a quality superior to that secured bv th’ 
commonly used, viz, that of holding cream at cellar temn* ? * method now 
.0 control the bacteria which produce Tl* *** 

farm cream handled under proper conditions a uniform hnrt^ " lth aver «8fi 
a „d score couid be produced. The method of h“d!™c« m at ™ 
per cent achl is developed mid then churning it made butter witii hotter"^ 
dualities. Butter not worked enough was gritty and mottle, but too m h 
working destroyed the gram and resulted in a greasy product ’ ° * h 

[Dairy investigations] ( ll’Mcouvin Sta. Bui. 268 Ml6t a,,' v ■< ■■ „ 

lire results of a study of Wisconsin butter marketin ' conditio, ren’ i J®, 1 '* 8 ' 
a E. Hibbard and A. Hobson in cooperation with the Offl^ of m X 'I 
Rural Organization of the D. S. Department of Agriculture indle’teihot.h 
duality of butter as it is now handled (hue. not result in a materia differ ‘ 
in price. The uniformity in product adherent to the package and the af C 

f;° g ?,V “ \ thc .» » factors of „„ smail ml * the 
determination of price. 11 

In experiments by .1 L. San, mis an effort has been made to extend the use 
of the method of pasteurizing milk for cheese-making purposes bv the use 
of the • holding" instead of the “flash” method of heating.' The tentative 
msults secured imitate that a product of go, si quality can be made, an, ata 
wm to the possible elimination of the method of acidulating the milk for the 
e> tendon of its coagulating power with rennet, as has been found necewirv 
! the use of the “ flash " method of heating. The process has proved a success 
m commercial practice. . uuts * 

foperimeuts have boon made with reference to the application of the method 
i 1 manufacture of brick cheese. An improvement in the flavor of the 
pmlmt was secured, the gas-producing bacteria were eliminated and an 
increase in yield was obtained. 

b " tt f r “ ld ch# * 8 * on *be farm, C. Lasses and V. It. j 0 nf.s (Soup. 

methods* for ,* V™ pp ‘ 3 M~ 37 1- As*- IS).- This huiletin gives detailed 

making butter and cheese ou the farm. Among tiie kinds of 

and club cheX. “* C "'' <1,lnr - wUa * e " Ncufd,:1tei " P ln >™‘«. «•«»„, olive cream. 

VETERINARY MEDICINE. 

J. «i e »° n an< ^ * mn,unit3r ' V. E. Simon" {Philadelphia: f.ra <f Fcbhicr. 1915, 
the work Orl'e ™/'' l>P ‘ ~35t. pis. 12. figs. 21). In this new edition of 

study of ^bderh U lf n ° tetl <K ' S ' R " **• P ’ S7 ‘ S,, tllc rewnt advances in die 
"HS'rol I, . < e " S protw,ivl ' ferments and 11, e associated technique have 
b Wn aim ‘ ™ consu,er,lt,<> "- The section on the Wassenn aim reaction lias 
shock during * ™ y r0writteri - Tht ' m:inn, ' r in which danger from anaphylactic 
Mention p KrUin . troi,t,nont n,n * v 1)0 reduced to a minimum has also received 
ai5 d Itis coll T* lllasis lm * been siven t0 ttie important observation of Schick 
hWi _ a ora ^ ors ^hat it is possible to recognize those individuals whose 


Mood 

t^j v ul,Jf contains n quf 

P poses by the aid of an allergic skin reaction. 
<®TO~Xo. 6 - lfr __ 6 


nor .. _ incline nwsm/*' i niuiuauais wnose 

(,p . y < '’ ontaill « n quantity of diphtheria antitoxin sufficient for pro- 
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A bibliography is appended to each chapter and, although not considered 
complete, represents those papers on which the volume as a whole is based 
International catalogue of scientific literature. R — Bacteriology. 
Serum physiology ( Intermt . Cat. Sci. Lit., 11 {1915), pp. VIII+583+l'R4- 
27).-—' The eleventh annual issue of this catalogue (E. S. R., 32, p. 57S), which 
contains schedules and indexes in four languages and an author and a subject 
catalogue. The subjects catalogued include general and special bacteriology 
parasitic protozoology, and serum physiology. 

Histological researches on the behavior of the blood platelets in anaphy- 
laxis, U. Pardi {Arch. Ital. Biol., 64 {1915), No. 1, pp. 89-96 , pis. 2).— Prom the 
studies reported the author concludes that the anaphylactic poison provokes 
the rapid formation of a thrombus of the platelets in the lungs and liver 
There is a close rclatiou between this condition and the morbid phenomena 
Such a condition in the pulmonary vessels clearly explains the respiratory 
symptoms and pulmonary emphysema noted in anaphylactic shock. 

The relative value of certain methods for the production of antisheep 
amboceptor, Rose Schweitzer and V. Stevens {Collected Studies Bur. Luh. 
Dept. Health X. Y. City, 8 {1914-15), pp. -J33-435). — After investigating a num- 
ber of procedures the following is deemed the most preferable, since it results 
in the lowest percentage of mortality and iu the most potent immune serum: 
Inoculation of 50 per cent suspension In a series of increasing doses, beginning 
with 0.25 e<\ and increasing 0.25 cc. every third day. 

The proteins and antitoxin in the serum of goats immunized against diph- 
theria, E. J. Baxzhaf and L. W. Famui.kner {Collected Studies Bur. Lob. Dept. 
Health X. V. City, 8 pp. 208-212 ). — The unit relationship per grmu 

of protein of the pseudoglobulin and euglobulln remained practically the same 
during the course of immunization. 

The diphtheroid bacillus of Preisz-Nocard from equine, bovine, and ovine 
abscesses. — Ulcerative lymphangitis and caseous lymphadenitis, I, C. Halt. 
and R, V. Stone (Jour. Infect. Discuses, IS ( 19 16 ) , .Vo. 2. pp. I85-2(>8 ).~ The 
authors report having isolated the Preisz-Nocard bacillus from characteristic 
abscesses fn eleven horses and one calf. 

“ The etiology of the lesions from which It was obtained is identical with that 
of caseous lymphadenitis of sheep, and the disease in horses known .i;- ulcerative 
lymphangitis should be differentiated by laboratory diagnosis from farcy, epi- 
zootic lymphangitis, and sporotrichosis, all of which have a mutual resotnWancc 
clinically. Bacillus Preisz-Nocard is a diphtheroid bacillus, presenting interest- 
ing characteristics as follows: (1) The production of orchitis in guinea as 
well as suppurative processes generally throughout the lymphatics; l~) 
hemolysis of blond agar plates not containing an excess of fer men fable 
hydrate; and (3 1 the elaboration of a soluble toxin, resembling hut not identical 
with that of diphtheria, yet being neutralized partly by diphtheria antitoxin. 
This apparent partial neutralization suggests the existence of group reainons 
among soluble bacterial toxins, analogous to the group reaction of pmip im. 
and agglutinins. - u 

“We again draw attention to the uncertainty of experimental 0H llt1 ! 5 . ... 
guinea pigs as a certain test for glanders, and emphasize the necessity 
scopic and cultural examination of pus from such lesions for (UM u 
purposes.” . , ns ^ 

Vaccinoprophylaxis and vaccinotherapeutics of glandulai 
means of a new antistreptococcus vaccine with sensitized vims, - • - ^ 
{Mod. Zooiatro, Carte Sci 26 ( 1015), Xu. 9 , pp. 353-5 VI ; ah*. 1,1 Ini ^ 1 ' ^ f; > 
Ayr. [Rome], Mo. Bui. Ayr. Intel, and Plant Diseases, 6 { 19 B>), Ao- , ^, sc£lseS 
1663). — In order to eliminate the susceptibility of treated animals 
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due to streptococci during the negative phase after tren w ... 
antistreptococcus scrum” and vaccines now in use tl 1 Wlth a “ Polyvalent 
new polyvalent antistreptococcus vaccine with * Uth ° r has P re P ar «l a 

is obtained from several strains of sensitized str . VirUS ’ Tho vnccine 
quently allowed to sterilize themselves or are killed^ m™*'’ Whlch aro 8llbse ' 
method of preparation is described in detail ' &t 0w tem Peratures. The 
Experimental results submitted show that horses stand , 

closes very well which cause no perceptible general 7 a ? d ni0(lerate 

eutaneously. The local reactions are restricted to a i° U ‘ lon in i e(-te<1 sub* 
liardeus and is reabsorbed without forming an abscess *** Whlch aflenvar <l 
may last several days and is undoubtedly due to the XLL - eJ1Pect wllIch 
endotoxins produced by the streptococci is manifested aZT a . rtion of tte 
large doses {50 cc.). For horses of average size th* ™ , th 6 injmi011 of 
fovm.1 to be 25 cc. An active immunity sets In immediately "to 7 
and is very complete and lasting. * ‘ fLei the ejection 

The vaccine also appears to possess undoubted therancutic „ f . m 
action, though limited, indirectly insures that the virv P °, P i ’ 0i ' tie ' s - T,)is 
lactic purposes will not produce any nega hll7e lt“ '' '? T tor » 
advantage in cases of adenitis as we„ as in ^d ST" * 

Nitric acid compared with tincture of iodin in . s * 

infected with rabies virus, D. W p OOR (Collertri au erizatl0a of wounds 

mm y. r. at,, a um-m, pp . m D ?, Ub - Dei>t • 

meats on three series of eight guinea pigs each show that -- exp * rt ' 

control animals died after an average incubation of uj d; vs “i® 

cauterised with nitric acid only 37.5 per cent died indicant ° f “ S 

per cent by means of the acid. Two of Z ni-s 'in iv * 8 ^ of 87 - 5 
rabies showed an average Incubation of 22.5 days a h^lfT " ‘l? llle '' of 
permit of a course of Pasteur treatment with',’ - ,' P t ° f t .“ ne that ' vould 
veeks for the full development of immunity. Pip Mr *? 

treated with tincture of iodin showed a mortality o ld n 7 * "' 0Ull,is 
animals had an average incubation of IS* days a dZ n . ‘ ° f th * 

of 29 (lays. 1J ‘-' amI 0,le lin incubation period 

The practical significance of these results is indicated 

“ for the of tuberculosis, 

iim T ?t :zz7 t ;r uo ° f ■“ ^ , ^“«t i 7^rt^ i ™irt«i,erc„. 

before ushi" sucl/t i f p **f h S “ mple #f tubcrculin of «« Us lipin fraction 
r fW COmi "' W "t deviation test. The lipins 
of S ep an tion of « * fat M>Uen,S- but the c ' ,sk ' st “rthod was found to tie that 
«i“n of r, Pr0t v n fn ' C,i,m " r - •’rt’vlpitation of the anti- 

bet of units of tc ",' alS ° 0llfm " le l ,0S?il,iJit - v *’f using a standard num- 
ilMerences'ln «L..„ I ’"' ,h,,S eltmina,in " vari " ti ' > » s due to the quantitative, 

^stagthechT Properties of different samples of tuherculin, without In- 
“It LT 00 0f ob taiuing lipotropic reactions. 

Malitativrtv' 7" e ' er ’, tllat liiffer, ' n t samples of tuberculin may vary also 
strain SDWifloii. Taria,l °" l ' osls apparently on flip fact of the existence of 

entasis niav the antibod - v - TIie existence of strain specificity in tuber- 

Element ill T* W ^ 10 resulbs Stained by different invent editors in the 
( nt-deviation test for diagnosis of tuberculosis vary so much. 
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“ The tuberculin of Besredka seems to give the best results in diagnosis by 
the complement-deviation test. Even though the test is positive in a cerhin 
number of clinically nontuberculous eases, the reaction seems to be specific i n 
at least ST per cent of such cases the fixation was obtained also with one or more 
preparations of tuberculins other than that of Besredka.” 

A bibliography of 47 references to the literature cited is included. See als?n 
a previous note by Craig (E. S. R., 35, p. ISO). 

Report on tuberculin, tests, L. Corrf.tt and A. S. Griffith Com. Tuber 
ailom. Ft ml Rpt„ II, App., Sup. Vo?., 1913, pp. 1)8, figs. /Of).-- -This sujiple- 
luental volume reports the results of tuberculin tests on the ox, pig, goal, horse 
rhesus monkey, chimpanzee, baboon, mangabey monkey, lemur, dog, cat. rabbit 
and fowl. The effect of the successive injections of tuberculin into tuberculous 
animals, the action of homologous and heterologous tuberculin, the effeets of 
tuberculin when given by channels other than that usually employed, the more 
immediate effects of injecting living tubercle bacilli into tuberculous animals 
when compared with those produced by tuberculin, and the ophthalmic tuber- 
culin test were also studied and the results reported. 

The experimental results are reported in tabular form, and the febrile condi- 
tions of the animals after inoculation are presented graphically. See also 
a previous note (E. S. U., 35, p. 75). 

The characteristics of tubercle bacilli in human bone and joint tuber- 
culosis, A. Eastwood and F. Griffith {Jour. 11 y>j. [Cambridge], 15 So. 
2. pp, 257 -300), — The results of an investigation of 201 cases am summarized 
in the following table : 


Types of tubercle ha villi at different age periods. 


Agersdod. 

i , 

j Number 
of ca,*^. 

Human. 

T? ovine. 

Atypira’. 

Vnirt. 

O-.i 

| 

31 

14 





SI 


10-10 

I 

52 



la -21 

! Ml 

12 



Over 

: 20 

2'i 




i ! 

l_ | 



The percentage of bovine cases for all signs from this series is thus -Id; f (,t 
cases under ten years. 23 : and for cases over ten years, 9.4. 

Clinical data and bacteriological results of the cases are reported in detailed 
tabular form, together with the results and post-mortem findings of inooulith™ 
experiments on rabbits with viruses of “human” and “bovine” types of bacdli 
obtained from the organisms isolated from some of the cases. 

The types of tubercle bacilli occurring in tuberculosis of the human g‘~* *■ 
urinary tract. A. Eastwood and F. Griffith {Jour. Hyp. [Cauthiidijel ^ 
[JO ft) i. So. 2, pp. 8tO-?,1 ) ). — In an examination of 17 cases the " luitu.m 
of bacillus was obtained in 14 instances and the “bovine" in 3. ^ ^ 

vine” cases were affections of the kidney In persons aged, respcctiul; ■ 
and 20 years. . , e rP . 

The clinical data and bacteriological results of the cases examine 
ported in detailed tabular form. ^ ^ l( , r 

Avian tuberculosis, 0. H, Higgins and A. 15. Wickwake (Cfniadn _/ 
Health dnirn. Branch Bui. 18 (/9f5), pp. 10, pi 1. figs- 3) .—This bu c J nmm 
discusses the prevalence, symptoms, and course of the disease, an j 

findings; transmission of tuberculosis from birds to man; and P ie ' 
treatment. 
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The authors have observed and demonstrated «,■ „ 
two canaries. Gross lesions were present in Den pre, '' ence of the disease in 
scopic examination showed great numbers of add 0l>san a,1,i nik ™- 

TJie disease has also been observed in turkeys in ^ baClUi ° f tbe ftvilin type. 

Investigations to determine tlie possibility of * n ^ mber of ‘Stances, 
present in chicks have been carried on by the ' tllborcu,<lsis being 

this connection have thus far yielded only ne^ative 0 *’^ ^ oxpcri,m ’ nty itl 
ever, are not considered conclusive. ” h ' rebu fcs * Tbe results how- 
In an examination of eggs bacilli microscopically • . 

of tuberculosis were found in about 20 per eeut of tli » tin ^ lllsilial)Ie from those 
Quart Inoculation of guinea pigs with material ‘from ihf eXi,mined Sl,b «' 
generaiized tuberculous infection from which i,,.; , ° ® K ’’ S Produced a 

procured. tJPKal “ vlar ‘ cultures were 

In experiments with tuberculin as a practical method of „ , 

variation in temperature was observed in four fowls -] « " . no markc *l 
avian tuberculin subcutaneously, in four fowls which w . . l ' {vh t ‘' 1 2 Cc ‘ of 
centra ted tuberculin intradermally (the thickened sk in'oTff 1 CC ' of Con ' 
‘fence of any local or thermal reaction was observed i.v m l t ‘? brcast) 110 cv, ‘ 
drop of tuberculin iu the eye manifested no evidence , roi:dve ' 1 m '<-' 

thermal reaction. un ophthalmic or a 

Further studies on the nutritive deficiencies of wheat and ,, • • 

and the pathological conditions produced in swine by tteii r 
W. S. Hilled, and E. V. McCollum (./our. Biol. Clul gj not 'y } MV ' 
233-25S. „U. 5, fins. .9). -The animal (swine) feedln“l,! ■ ’’ pp ' 

ported supply information regarding the role phved irThm-r JriUieiirs horoiu re ' 
nutrition by toxic materials in apparently nornud L,l l”h,cc T hU “" m 
reiwted being supplementary to those obtained bv the author- res,llts 

« «• «•’ 35 ' »• -ucH, sious are in ZtZ ^ 

Malnutrition, histologically characterized bv nerve 
mult from the absence of certain factors iu the diet ■! , ? mi,y 

W. A similar condition may likewise arise from the’ pre^n« of mxic' , - 1 !' 

T , “ aP “ y nOTm '» toad Products and in the presence of ad 1- on 
Uctois essential for continued growth and well-bcin- ‘ 

of ^ ^ • 

Pie^ence of very liberal quantities of all the* 
rr? ?'TT Tllis toxid, - v ““'to*, „S actio, 

1,10 nPn,nlS tte — * -d -like l host 

proteins so ts " ^ ■ j „ 7 mtmmt iMor fur Srowth. such as better 
for this toxicity 01 Ubl> ’ amat * able t0 » rt “ » romplote corrective 

a - ; - 

chickens* t° r 7 transnussi0n and prevention of cestode infection in 
M-237)’--t OUT T ET lJ ° m Vel - Sh "- P (»«». -Vo. 2. „ 

Hcercoirt) stave 7™ 7"''*° 0X|tt ‘ ri " M '" ts that the intcrmedmle (cys- 

«!■ Ufkscn domeaiif 7'r **'" "‘ !u ‘ llllb ' llifurmii Mvms j » ‘he «'«■">«" house 
°» tapeworm and 1 “ .T -0 ,s ™* <,ht!UI “'d hy feeding dies on eggs of 
and raisin, the cysH ‘i'r«iids in a fly: also by foaling chicks on Hies 

ticetcoid and ., "7' S fn tb< ‘ birds. By morphological iami|,arison of the cys- 
a< lilt they are shown to be identical. Results from expori- 


actors for growth. Only in the 
Victors can the effect of the 
its action by producing impor- 
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ments by feeding flics on eggs from Daratttea cesticillua and D. tetregona were 
negative. 

“The habits of the birds are important factors to be considered in ex pg ri 
mental work for life-history studios. Certain insects arc found in great mmi 
bers around chicken houses and yards and are readily eaten by the birds Fh c -. 
are known to contain the larval stage of one species of cestode, and some other 
species of insects are to be considered as probable intermediate hosts for other 
species of cestodes. 

“The symptoms and effects of the infection from tapeworms vary with 
individual birds, age of birds, and the degree of infection. Birds infested with 
worms display an emaciated, unthrifty condition, an unnatural desire for 
food and water, and a marked diarrhea, with droppings of a characteristic 
yellowish-brown color. 

“The control of tapeworm disease in chickens is in an unsettled condition. 
Little can be done until more is known concerning life histories of worms. Pre- 
ventive measures are urged rather than curative measures. Droppings should 
he cared for and treated with appropriate substances in order to prevent 
insects from feeding on them or developing in them. Experiments by givin^ 
lye with food to infested chickens showed satisfactory results in removing 
tapeworms. 

“The flocks of chickens that were studied showed at times a very heavy 
infection, and nearly every bird examined harbored one or more ?poeios of 
worms. Five species were found in the chickens at Hardy, Nehr., and three in 
the birds at the poultry farm at the University of Illinois. The species found in 
Nebraska are D. eenlicittus, D. tetragonn. D. echinobolh ridn, ffynmokpiis 
carioca. and C. in/tMidthidi/onnw. At the poultry farm of the university the 
species X). cesfin’liws, D. ee/iinofoof/iridn, and H. carioca were found.” 

RURAL ENGINEERING. 

Annual report of the agricultural engineer during 1914-15, W.M. ScHrrn: 
(Awn. Rpt. Dept. Agr. Bombay, J9l$-15, pp. 72-87).— This is a report of the 
activities of the agricultural engineer's office, which included experiments on 
implements and machinery, power, irrigation, water supply, and mechanical 
cultivation. 

Methods of stream gaging, \V. S. Parhok (Dugin. Ncics, 75 (1910). do. 19. 
p. 889). — This is a mathematical analysis of computation methods generally 
used. 

Surface water supply of the Great Basin, 1913 ( t. 1 - S. G eel. 8 iff try, ^ 11 C) 
Supply Paper 300 (1916), pp. 293, ph. 2, fig. f).— This report, prepared in coop- 
eration with Ihe Slates of Utah, Nevada, California, Oregon, and Idaho, pre- 
sents the results of measurements of flow made during 1013 on stream* u^n 
Great Salt Lake and Sevier Lake basins, minor basins in Nevada. 

Carson sink basin, Pyramid and Winnemucea lakes basins, Suipiist. 
and Honey. Warner, Abort. Silver, Malheur, ami Harney lakes hn * in *’ A 

Surface water supply of St. Lawrence River basin, 1914. W. G - ■ ’ ' 

H. Horton, C. C. Covert, and C. II. Pierce (V. S . Gcal. Surrey, ha a y ^ 
Paper 384 UMG), PP • m+XXIX, pis. 2) -This report, prepared 
direction of N. C. Grover and in cooperation with the States o * ^ of 
Wisconsin, New York, and Vermont, contains the results ot Hurol i, 

flow made in 1914 on streams tributary to Lakes Superior,.* 

Erie, and Ontario and to the St Lawrence River. , y. C. 

Surface water supply of the Lower Mississippi River basin, 

Grover, R. Follanbbee, and G. A. Gray ((/. & Qeol. Spivey, 
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Paper, 387 {1916), pp. 60WXXX1 V, pis, 2), — This report, prepared in coopera- 
tion with the States of Colorado and New Mexico, presents the results of 
measurements of flow made on streams in ihe Arkansas and Red River basins 
during 1914. 

Surface water supply of New Mexico, 1914, J. A. French (Santa Fe, 
y. Uex.: State Engin, Dept., 1914, PP- 151, pis. 4 ) .—This report, prepared in 
cooperation with the U. S. Geological Survey, presents the results of measure- 
ments of flow made on streams in the principal river basins of New Mexico 
iu 1914- 

Geology and underground water of Luna County, New Mexico, X. H. 
Barton {V, S. Oeol, Survey Bui 018 (1916), pp. m, pis. IS, figs. IS). - This is 
a more complete and detailed report of work previously noted (E. S. R„ 32, 

T). 384). 

Geology and ground waters of northeastern Arkansas, L. IT. Stephen sox 
and A. F. Crider {U. S. Gcol Survey , Water-Supply Paper S$9 {1910), pp. 315, pis. 
11, figs. 4).— This report describes the physiography and geology of north- 
eastern Arkansas and discusses the occurrence and distribution of surface and 
ground water by counties. A section, by It. I>. Dole, on the chemical character 
of the surface and ground waters of the region Is also included. 

Colorado River and its utilization, E. C. La It he [V. S. Oeol. Surrey, Water- 
Supply Paper 395 {1916), pis. 25, figs. 5 ) . — This paper gives the results of meas- 
urements of flow made on the Colorado River and its tributaries and deals 
with the utilization of the water for irrigation and power development pur- 
poses. 

Physical properties of some toxic solutions, G. B. Rigg, II. L. Truhbull, 
and Mattie Lincoln {liot. (jaz., 01 (i916‘). .Vo. 5. pp. 408-418) .- -Experiments 
outlie osmotic pressure and surface tension of (1) water obtained from sphag- 
num bogs of the Puget Spund region and Alaska, and (2) solutions obtained by 
allowing rhizomes of Xymphfua poly sepal a to decay in water are reported. 

It was found that “ the osmotic pressure of bog water in the samples tested 
was higher during the rainy season tluui at the close of the dry season. The 
osmotic pressure of the waters tested from lakes and springs was lower during 
the rainy season than at ihe dost* of the dry season. There is no indication that 
either high osmotic pressure or low surface tension is an important factor In 
the toxicity of hog water or of very dilute solutions resulting from the decay 
of Nymphtwi rhizomes,” 

Tests of a new process of sewage purification with grease recovery and 
apparent profit, R. S. Weston (.liner, -lour. rub. Health. 0 (1918). Vo. 4, pp. 

fig. 1; abs. in Engin. Vcirs. 15 {1916), Vo. J9. p. 913 ). ■ —Experiments 
with Boston sewage conducted by E. S. Dorr and by the Massachusetts Insti- 
tute of Technology are reported and compared. The process involves the addi- 
tion of either sulphuric or sulphurous acid to the sewage to precipitate the bulk 

Ate solids in the form of a sludge which can be dried and degreased, the pur- 
pose being to produce a greaseless fertilizer and to save ihe grease. 

from the experiments by Dorr it was concluded that each 1 .000.000 gab of 
sewage would yield 1,361 lbs. of fertilizer base, “which was estimated accord- 
in » to agricultural standards to be worth $13.39 a ton. 

The Massachusetts Institute of Technology experiments verified the results 
* ith re ference to the amount of sludge obtained from Boston sewage. The 
"** obtained. were taken to indicate “ that the sludge front the Miles process, 
althnusrh less m hulk than that from the activated sludge process, has a value 
. ^ UlWe than $24 per million gallons of sewage.' 1 
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Irrigation investigations, Or. E. P. Smith and A. L. Enger (Arison* St ,, 
Rpt. 1915, pp. 570-577, figs, 2). —The work ill irrigation investigations at v.i< 
station for the year is reviewed. Data on the economics of pump irrigation iu 
dieate that “in general, the most advisable practice consists in wells of Con 
to 2,000 gal. capacity, pumps of the sizes from 4 to S in., 4-cycle oil engines o'* 
from 12 to 60 horsepower, and enough farmers cooperating — -two, three, or foyr- 
to utilize fully the plant 140 hours each week through the good growing months 
from April to August.” 

Tests of a 15-in., o-stage, 110-ft. pump with the bottom of the howls 28..! ft 
below normal water level are also reported. “The tests show that a verv 
high efficiency can be obtained with this type of pump If the pump is workirr 
under its best conditions of head and discharge, but that at other heads or oilier 
discharges the efficiency may be low. This emphasizes the importance of know- 
ing the operating conditions in advance and of buying a pump especially de- 
signed for those conditions.” 

The irrigation of sugar cane in Mauritius, F. A. Stock dale (Dept. .i«r. 
Mauritius, Gen . Ser., Bid. 6 (/.9/6), [English Ed.], pp. 12, pi. 1, fig. ^ ) , — This 
pamphlet deals with the scientific principles and the essentials of practice of 
irrigation with special reference to the irrigation of sugar cane on the island. 

The operations of the Royal Commission of Irrigation in the first triea- 
nium, O. Bosdiga (Atli R. 1st. Ineoragg. Napoli, $, scr., 66 (W 15), pp. j-ig) 
The first three years' activities of the commission are reported, which deal 
briefly with defects in the Irrigation laws of Italy; irritability of lauds; irri- 
gation economics ; and irrigation water, its quality and action on crops ami soil 

Annual irrigation revenue report of the Government of Bengal for the 
year 1914-15 [Ann. Irrig. Rev. Rpt. Bengal, 1915-15, pp. Ill'll, pi I).— Tills 
report covers the year 1914-15. 

Report of the state drainage commission of Minnesota ( Rpt. Slate Drain. 
Com. Minn., 1915, pp. 68, pis. 11). — This reports the activities of the stare 
drainage commission of Minnesota and the work and expenditures of the state 
drainage engineer's office. The text of the laws prescribing the duties and 
defining the powers of the state drainage commission is also given, together 
with engineering information regarding drainage areas in Minnesoiu, ovaporn* 
tion, precipitation, run-off waters and formulas, state ditches, and luayiiunm, 
minimum, and average discharge of various streams of the State. 

Tests show strength of corrugated culvert pipe, G. L. Fowi i i: i 5 V, .\ 
73 (i9i6), No. 21, pp. 66$, 669, figs. 5; abs. in Eng in. News, 75 {1916}. .Vj. fit. 
p. 958). — 1 Tests under hydrostatic pressure of 12-, 24-, anil 48-iu. corniiwd aou 
pipes with corrugation depths of 4 and 3 in. and uniform pitch of ivrrimmoi’.i 
of 25 in,, and sand bed tests of the same, are reported. Considering tne dnw 
variables, diameter of pipe, thickness of metal, am! deptli of eemigmien. tl)? 
following formula was developed : 


n a.iMjocr / „ „ /)\ 

wh'T" J*— oolliipsins pressure iu ))om><ls per square iiieli, (-^cornrrntiou 
in inches, T=thiekness of metal in inches, and /)— inside dhunek-r i,J ‘ , 
rial thicknesses of from 0.0625 to 0.1 G ' n,! ,li 


For sizes from 10 to 24 in,, inn 

working pressure of half the collapsing strength, the formula >'■ 
working ~ oil the assumption that for this nuigo of Bi- 


as simplify w 
the 


collapsing pressure varies inversely as the diameter. 
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In «ie sand bed tests it was found that there was arching of the sand under 
pressure. “It was found that the lateral thrust rose to a maximum under a 
shallow depth and remained practically constant. With a slightly yielding boi- 
tom the saud arched to relie\c the bottom of load which was carried by fric- 
tional resistance of sand against the box sides. In the main tests, it was* found 
that when the platen was wider than the pipe the pressure was largelv supported 
by the column of sand over the pipe and less hy the more yielding sand beyond 
the pipe walls. Then the load imposed on the pipe was greater than as if con- 
sidered uniformly distributed by the phi ton. The results exhibited the con- 
veyance and distribution of sand pressures, but were not considered sufficient 
to warrant developing a formula for calculating culvert pressures. For in- 
stance, it was seen that the top pressure on pipe decreases with a given load 
placed on Increasing depths of sand, but the proportional relations were not 
disclosed. The lateral pressures were low and no definite ratio was estab- 
lished. The lateral pressure increased rapidly from the top down to a point de- 
termined by the angle of repose of the sand and then decreased. 

“ It is concluded that under the heaviest load that can now be applied to railway 
tics by any existing locomotive or car, a 21-in. 14-gage pipe with bin. depth 
of corrugation, and under 24-in, cover of dry sand, can not be deflected beyond 
its clastic properties of complete shape recovery. The 3d- urn! 4S-in. culverts 
sue held to be unerushablc under a cover equal to their own diameter. The wei ght 
oi cover in a wide loose fill or bank is not. so well supported as In a ditch, 
and it was concluded that conditions of unusual severity might be induced which 
should be provided for by heavier metal.” 

Experiments on the distribution of vertical pressure in earth. 11. B. Yzm 
(.4»a. Kpf. Penn. State Col 101 pp. 117-111 ph. 13).— The results of tests 
with dry sand, silty yellow clay, gravelly silt loam, anil brown dry river sand, 
and on a mixture of these, to determine the distribution of pressure due to n 
concentrated load through various depths of the soils are graphically reported, 
together with a description of methods and apparatus used. 

“The following depths of sand were tested: 3, 6, 12, 18, 24.* 30. 48, and 59 in. 
For each depth the eccentricity of the load was varied from 0 to 42 in. both 
right and left. The loads were applied in increments of 1,000 lbs, as indicated 
by the gage up to the point where the loading strip sank into the sand ns fast 
as die load was applied. As determined from the calibration curve these loads 
varied from about 600 lbs. to between 2 .200 and 6.000 lbs., according to the 
depth yf the sand.” 

It was found that “ there was a very marked change in the percentage of 
transmission when the eccentricity of the load was equal to the width of the 
weighing strip and at this point ihe maximum value was 13 per cent. For 
greater eccentricities this value was never exceeded. . . . The size of the 
funding box does not make any appreciable difference in the results. The 
Maximum bearing powm* of the sand decreased with the depth of sand. . . . 
Riere was a distinct tendency for the percentage of transmission to increase as 
Skater loads were applied.” 

^ith the clay loam sand mixture “ the method of procedure was exactly the 
■ aifle as in the sand tests except that the eccentricity of the load was varied 
[rem 24 in. right to 24 in. left, ami back across the soil to the starting point. , . . 
depths tested were as follows: 6, 9. 12. 18. 24, and 36 in. . . - 
fa practically all cases there was quite a regular Increase in ihe percentages 
^ transmission as the load varied from GOO to 10,000 lbs. per square foot, the 
loads causing an average increase of 36 per cent in the transmission 
Ss Produced by the minimum loads. . . . The tests in loam were run in exactly 
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the same way as those on the clay mixture, but only on 6 , 12, 24, and 36-in. 
depths. ... As in the case of clay there was quite a regular increase in the 
percentage of transmission as the loads varied from 500 to 10,000 lbs. per 
square foot, the average increase from minimum to maximum being 47 per 

cent.” , , 

It is generally concluded that “ the percentage of transmission increases with 
increase of load. For depths of earth greater than 2 ft. the percentage of 
transmission is always less than 20. For eccentric loads the percentage of 
transmission is always less than 20 when the loading strip is not over any part 
of the weighing strip.” 

Pressure of wet concrete oil the sides of column forms, A. B. McDaniel 
and X B Gvbveb (Engin. Newt, 75 (1916), No. 20, pp. 935-936, ft gs. 5).— Field 
and laboratory- tests made at the University of Illinois are reported. 

The laboratory tests were made on 12- aud 20-in. square column forms 12 ft. 
high nra de of planks, with ship lap joints. The concrete was a 1:2:4 mixture 
of standard cement, glacial sand, and crushed limestone. The following con- 
clusions were drawn: “The lateral pressure increases with the head up to a 
certain point after which the pressure remains nearly constant until the pouring 
ceases It is probable that, during the early part of (he pouring, the concrete 
is supported bv pressure upon the base of the form, and later a considerable 
part of I he concrete is supported by arch-like action on the sides of the form. 
In this respect the action of green concrete seems to be similar to that of grain, 
seeds 'clean drv sand, etc., in a bin. The lateral pressure in general corre- 
sponds to hydrostatic pressure for wet concrete. The lateral pressure increase 
with the rate of pouring and the degree of wetness and of the consistency. 
The lateral pressure is about the same for column forms up to 20 in. square. 

The field tests were conducted on a reinforced concrete arch highway bridge. 
“The tests were made on the spandrel posts of the longer spans. These posts 
have a cross section of 23 by 30 in. and a maximum height of about lo ft. The; 
have both vertical and horizontal reinforcing bars.” The concrete was a ... 
mixture of cement, sand, and grave.. It was found “thn, 
uallv increases with the head until a maximum is reached, after 1 1 cb l 
p lure fails off. The Height at which this maximum pr^sure <«un; e ^ 
upon the consistency of the concrete and upon the rate o 
pressures recorded approximate very closely that of a 1 ** 
weight as the concrete, or .bout 143 lbs. per square tat l* rfcot ^ 

•‘The results obtained from the field tests agree closely with th» . 
from the laboratory tests. Concrete failing agai^t the lor™ may ^ 
high lateral pressures duo to impact. A \aliu > - K in ite 

foot] of height would lie a rational value for latent bl)t it is bc- 

deslgn of forms. The results of these tests ate n furnish lateral- 

lleved that they are sufficiently , insistent and •'ecuiaC i u „ d „ 

pressure values which may he used as a basis lor the dcs,„n 
average working conditions.” 3 

Dynamite experiments, B. Busting (Apr. • - ^ m (ifl/fi), P- 

No. 9, pp. 3-37-W; oh*- «■ «■ Pc P' f on t he"gvmvtli of rubber m 

mjj, -E xperiments to test the effect of explosives on t » 
loam soil overlying a heavy clay are reported - fwasl observed that 

“ Taking the experiments over a l«rr1«l of ^one plat gave m 

whereas the control gave an Increase " f 2193 ’ . u or a u incr«« ou 

increase of 32.14 in. for every 100 In. of the original girth, 

the control of ld .2 I*-*r • * • 
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“Dynamite is unequaled for breaking up bardpan or layers of impervious 
subsoil, which not only prevent the roots from going down to the subsoil but 
interfere with the drainage. It is most effective on heavy clay and hard lat- 
er ite soils and least effective on light or loose soils which offer no resistance 
to the explosion. It might be profitably employed in holing previous to plant- 
ing, especially in heavy soils, half a charge of dynamite being sufficient for this 
purpose. It may be successfully used in breaking up logs and tree stumps in- 
fected with termites in rubber clearings. The value of dynamite for cultiva- 
tion is not doubted, but the high cost of the explosive prevents its more gen- 
eral use.” 

Stump removal, G. Lundbero (Skogsvdrdsfor. Tidskr., No. 5 {1915), Sup . 1, 
pj>. ft, fid*- 25). — This report deals with stump breaking and removal and 
describes and illustrates methods and machinery used In this work in Sweden. 

The American road, I, II, J. I. Tuckkb (Norman, Okla.: Author, pts. 1 , 
1915, pp ■ S4+[5J; 2, 1916, pp. 35-82- f ML figs. 5). — Questions and texts pre- 
pared for the extension division of the University of Oklahoma are given. 

Road laws of Ohio ( Columbus , Ohio: Bd. Library Comrs. Ohio , 1915 , pp. 
XXXIX+S35 )- — The text of the laws is given in three parts. 

Part 1 includes the Cass highway act, which is a codification and revision of 
the more important road laws that were in force previous to its enactment. 
Part 2 contains sections of the general code relating to the duties of various 
county and township officials in connection with roads and the provisions rela- 
tive to tax levies and the limitation of the tax rate. In many instances cita- 
tions are given to court decisions. Part 3 presents the law relating to motor 
vehicles. 

Good roads year book, 1915 ( [Off.] Good Roads Year Book U. S. t 1916, 5. ed., 
pp. YHI+MO ). — This is the fifth number of this book (E. S. R., 29, p. 38S), 
containing information regarding road improvements under federal, state, ter- 
ritorial, and local control; historical notes and technical details of road con- 
struction and maintenance; and European road systems. Miscellaneous infor- 
mation regarding highway bonds, state geologists, and manufacturers of road 
machinery and equipment, engineering equipment, and road-building materials 
is included, together with a bibliography of 249 treatises on road, bridge, and 
culvert construction and allied subjects. 

Proceedings of the Pan-American Road Congress, held at Oakland, Cali- 
fornia, September, 1915 ( Proc . ran-Amcr. Road Cong., 1915, pp. AT-| 
pi I).— These proceedings contain the following special papers: 

The History and Future of Highway Development, by L. W. Page; The 
Relation of the Road to Rail and Water Transportation, by C. J. Tilden; The 
Benefits and Burdens of Better Roads, by S. E. Eradt ; Road Building in the 
National Forests, by H. S. Graves; The Essentials of Proper Laws for High- 
way Work, by E. A. Stevens ; Federal Aid to Rural Districts, by C. L. Mac- 
KenKie ; Proper Hoad Location, Its Importance and Effects, by W. R. Roy; 
Road Drainage and Foundations, by G. W. Cooley; Highway Bridges and 
Structures, by W. S. Gearhart; Highway Indebtedness. Its Limitation and 
Regulation, by N. P. Lewis; Organization and System in Highway \Nork, by 
A -B. Fletcher; The Educational Field for State Highway Departments, by L. 
s - Smith; Roadway Surfacing*, by F. F. Rogers; Resurfacing of Old Roads, by 
Elder ; Street Pavements, by C. Hill; System in Highway Accounting, 
^ S. D. Gilbert; Uniformity for Highway Statistics and Data, by H. E. Eeod; 
Engineering Supervision for Highway Work, by P. Hubbard; The Determina- 
jj°fi of tiie Justifiable Outlay for Specific Cases of Highway Improvement, by 
Cl Richardson ; How to Take the lioads Out of Politics, by II. H. Dana ; Con- 
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Viet Labor for Highway Work, by G. P. Coleman ; Motor Traffic, Its Develop, 
rnent, Trend, and Effects, by A. W. Gould; Equipment for Highway Work, by 
A. H. Blanchard; Comparisons of Traffic and Their Economic Value, by L. 
White ; Maintenance— Materials and Methods, by A. W. Dean ; and Dust Sv;J- 
pression and Street Cleaning, by W. li. Connell. 

Grading aggregates for Illinois concrete roads, A. II. Hunteb (Concrete 
[ Detroit , Mich,], 8 (1916), Xo. 5, p. 209).— A table giving the present requirc- 
ments as to gradation of aggregates for concrete road work in Illinois is given, 
together with a table of unit costs of several concrete roads built by day 
labor under the supervision of the Illinois Highway Commission. 

Test of Douglas fir bridge stringers, H. B. MacFarland (Bui. Amcr. Ry , 
Engin, Assoc., 17 (1916), Xo. 18$, pt. 2, pp. 2S1-467 , figs. 158; abs. in Engin. «ju! 
Contract, $5 (1916), Xo. 19, pp. $27-$80, fig . 1; Engin. Rcc., 78 (1916). \o. j.j, 
p t $ 79 ). — Tests of G1 representative Douglas fir stringers in which I lie stringers 
were subjected to a process of creosoting involving boiling under vacuum arc 
described. Nine of the specimens were put to special tests after treatment, 
while 52 stringers were cut in two and comparative tests made of the untreated 


and treated halves. 

“A comparison of the results of the transverse tests, applying loads at the 
third points, of 7 by 1G in. by 14 ft. span treated and untreated stringers 
shows that of the 52 representative untreated specimens 1G failed by shear. 
29 by tension, 3 by tension and shear, 2 by crushing and tension, 1 by crushing 
ami shear, and 1 by crushing, while the following numbers of treated stringers 
failed from the causes noted: Thirty-two shear, 14 tension, 4 tension and 
shear, and 2 crushing and shear. . . . The average elastic limit of the 
untreated pieces was 4,209 lbs. per square inch as compared to 3,481 lbs. per 
square inch for the treated stringers. The average modulus of rupture was 
5,691 lbs. per square inch for the untreated and 4,GS0 lbs. per square inch 
for the treated stringers. The average longitudinal shear for the untreated 
pieces was 411 lbs. per square inch, which was 7S lbs. per square inch greater 


than that for the treated specimen. 

“Specimens for the compression tests, applying Ihe load parallel to ie 
grain were 5 bv 5 by 12 in. in size. It was found that the maximum iotul 
lor the untreated pieces was 4,114 lbs. per square inch and S.Wli ms. I>« 
square inch for the treated blocks. Applying the load perpente at 
grain of 0 by 6 by 80 in. blocks showed that the treated spot' ** * » 
average elastic limit of 322 Ibs. per square inch, which was l b Ib». !•" '< 
inch less than the average for those that were not treated, ihe ' 

penetrated by creosote as determined by this test was 20.41 l’" 1 " ' rully 

Thu following conclusions were drawn: “Moisture may . ' . ni 
removed by boiling under vacuum. Moisture dcler„.i..ut.ous sho« i - ^ 
average, 33 per cent of the total moisture was removed by ... ^ 

removal of moisture by boiling under vacuum, prelmnm r, ^ ^ 
decreases the physical strength of the material. 1 a. * . tlire uf tin 1 

unit of volume for treated material is dependent on tte** smu);MT 
specimen. Spring wood offers greater resistance to red in physical 

wood. Special tests of treated stringers indicate that t « ^ ^ by ***«. 
strength due to treatment is not confined to the ; ma 1 parallel to t llC 

The entire structure is affected. The compressive s it * m i icu i a r to 
grain was decreased 0 per cent. The compress^ strau [ \ {m ^ of the 
the grain was decreased 20 per cent. Although ie * measured by ^ 
treated material is apiireclably decreased, its ‘ ' # s tre»= lil ^ 

modulus of elasticity, is not affected. In genera, 
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Douglas fir bridge stringers, subjected to the boilimr-umW 
creosotiug, was five-sixths of its original strength” ,er '' ac ™m process of 
Automobile registrations, licenses, and revemiP* ^ „ . 

1915 (U. 8. Dept. Apr., Office Sec., Cire. 59 (me ) nn r- ^ TTluted States * 
tin contains tabulated data on the following- Motor- ^ ^ *~ ThiS blllle ' 
licenses, and revenues, 1915; motor-car registration* 0 ^' VOlnC, ° ^^rat'ions, 
revenues, 1913-1915; motor vehicle registration and licence 
ary 1, 1910; and administrative provisions in force January V rare t 
motor-vehicle registrations, licenses, and revenues * X ’ IJlG ' Acting 
-During 1915 the total gross revenues derived from - 
motor vehicles and tlie licensing of operators, chauiTeore dealer- "f strflti011 (>f 
to fis, 243,713. ... Of the total revenue collected durin'- i'r.f-°'' 

SO per was applicable to road work, and of this <#*,,2 ' ’’ -? act,clllIy 
was placed more or less directly under the control and supeniln o tte 
highway departments. ... uu - SWIe 

“The nuiubcr of motor vehicles registered under the genera' de-l-n.r , 
automobiles, motor trucks, ami commercial vehicles in continental Unfted States 
during 191o amounted to a total of 2.445,064. The total road mllei-e otZ 
United States outside of incorporated towns and cities is apnroxim-iMv r 

r tjz ? ls ’ ,*t* a ? averagp ot ^ 

for each mile of rural public road in the United States.” 

Prevention of pounding in kerosene engines, J. A. Moyer and ,7 P C-udfu 
woo» U««, Rpt ram. Mate Col., 1911 pp. 109-117. pis. ; p ) .—Experiments 
with a 4-cycle hit-and-miss governed oil engine with a cylinder bore of 675 
in., a 10-in. stroke, and a clearance of 22.9 per cent to determine the cause of 
poandrag and methods for its prevention are reported. The carburetor was an 
experimental spraying type. 

It was found that pounding was increased by Increasing the temperature of 
U,e gBS ’ lncreasmg tl,e temperature of the jacket water, and inerea^in- the 
spark advance. Pounding was decreased by increasing the fuel rate and in 
creasing the water injection. “In attempting to draw conclusions from these 
results it is practically impossible to state whether this pounding was produced 
by cracking of the heavier hydrocarbons or by high dame propagation but 
from a practical point of view the conditions affecting either of these causes 
are identical, and inasmuch as we can prevent or govern this pounding by the 
foe of water and rich fuel mixtures, meaning a relatively large amount of 
erasene used compared with the air. it seems that differentiation as to ulti- 
rr CfUlS0 is not nww *«ry. ... In using gasoline under conditions of fuel 
BIld " a ter temperature similar to those imposed upon kerosene in 
foe tc^ts the pounding and the indicator cards are identical with those of 
rfocne. These tests show also very clearly that the temperature of the fuel 

uure at the firing period is the condition that governs the qualitv of the 
Minding” 


an ^ s ^ ec ^ lca ^ ons lading makes of trailers (Farm Machinery, 
b (1916), pp. is, 19). — This list contains the names and specifications of 
3 ^ of trailers of 30 different makes. 

j; er ^ tests mechanical cultivation. Rixcetaianx (Jour. Apr. Prat, a. 
be J Ao * PP' 75). — The more important results of tests of 

outfits arc summarized in (he following table. 
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Results of mechanical plowing tests. 



Depth of 
plowing. 

Width of 

j Average 

1 

; Area 

Fuel consumption, 

1 

plowing. 

i per hour. 

i 

| plowed 
| per hour. 

Per hour. 

Per 

hectare. 

I 

Ofiti- 

Meters. 

Meters. 

Sqvare 

iTi/o. 

•fftio- 


t utters. 

meters . 


MotoT cultivator 

5.5 

1.00 

4,572 ! 

3,165 

1 3. 55 


Motor plow 

Tractor 

14.4 

15.0 

.56 

4,032 1 
2,952 
2,880 ! 

1,346 

1,306 

2,043 

5.98 

5.42 

1 7.73 

iu 

Do 

16.0 

.96 

«.} 

Do 

24.0 

.59 1 

2,916 

1,214 

5. S3 ' 

m 

Do 

15. $ 

. 57 ; 

2,952 

1,054 

10.42 

Do 

18.1 

i -59 ; 

4,860 

1,540 

8.70 , 


Do 

13.2 

1.50 1 

1,728 

1, 830 

4.43 

24.2 
33. 4 

Do 

i 12.3 

.99 ! 

3,132 1 

2,116 

6.12 | 

Do 

16.1 

.99 

3,024 

2,052 

9. 40 

45. S 
fl S> 

Do 

IS. 0 

1.25 

2,700 

2,280 

10.01 

6.89 

Do 

14.2 

1.19 

2.880 

2,134 

jj’ ;j 

Do 

15.4 

1.17 

2.844 

2.110 

6,74 

3] <f 

Do 

16.5 

i 1 

1.20 

3,000 

2; 371 

7.04 

a; 


Power required for grinding Pennsylvania and Argentine cereals in flour 
mills, D. \V, Dedrick (Ann. Rpt. Fain. State Col. 19 l’i, pp. 123-133. pis. 10).— 
Tests to determine the relative amount of power required for grinding winter 
and spring wheat, the effect on power requirements for the mill occasioned by 
the conditioning of wheat by the application of moisture to the wheat hull, 
and the power required for grinding corn and other grains are reported, 

It was found “ that the winter wheat, conditions being equal takes con- 
siderably less power than spring wheat, and again tempered or condilioncil 
wheat less jtower than dry. Also that the mills with longer or more roll sur- 
face take less power than with shorter or less roll surface, as a comparison 
of the four tests on spring wheat shows that the five-break, ten-reduction mill 
takes the least and the three-break, five-reduction mill, the most power. The 
dry wheat takes more power than the conditioned wheat to which had hwm 
added 3 per cent of water and lying six hours to mellow. . . . 

“It was found that when the brushes or scrapers were adjusted, as is usual 
against the rolls to scrape off material adhering to them in crushing, the roils 


took on an average 27 per cent more power than when running with the scraper 
off. However, in grinding with full load this relation would he changed tv 
about 8 per cent of the power to the rolls. . . . 

“ It required a little over 38 per cent more power to grind the same quantity 
of Argentine corn in the same time to the same degree of fineness than foi the 
Dent variety. The second grinding took on an average G8 per cent more pmu’i 
than the first grinding. Power for grinding ordinary white corn is practical 
the same as that for Yellow Dent. . . . 

“The graphic chart shows that there were differences in cleaning v ^at, 
also that the corn took less power for cleaning than wheat. . . . The 
wheat took 50 per cent of the power to the scourer, the spring wheat 
47.73 per cent, and the spring wheat dry 45.24 per cent, while the coin 
40.3 per cent. . . . . m;j . 

‘In the large class of mills the proportion of roll surface and o 


Chinery per barrel is generally considerably less than that for a &i 


and Is owing to a more minute division of and consequently a ioixk 
distribution of stock throughout the mill. A 25, 50, 


small mill’ 
equitable 


or 75 barrel mill *B1 
■p 1 unit . 


use 1.8 to 2 in. per barrel or even more, whereas a 500 or 1$00 ( 

will use 1.7 to 1.6 In, or even less per 


re, wnenaw u less : 

barrel and consequently son^hat , 
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power per barrel, The following formula may be f , 

aud power: SC( ^ * or determining 


„dn SJ. i 

f b » A- C and T=Cp where 


587 

capacity 


C= capacity in barrels; d=d la meter of roil inche „. 
fast roll, revolutions per minute; Z=total length ,, n ~ 3,14U5; S= specd of 
stant used =109; 6=barrel=196 lbs.; A=[ nc h es ro 1 Slirl ' ll( ' 0 - inches ; /= C on- 
per barrel, as 0.4 for plain, 0.35 for collar *.n,] nor* ^ . b:!n ' ei; ^ = horsepower 
horsepower for mill.” ' dM 026 for ba » faring; 2'=totat 

Composition of galvanized- wire fencing materials woe- 
{Pennsylvania Sta. Rpt 191J h pp. 377-390, pis 3) __ T ’, * hm aud W. Freak 
of the composition of more or less well-known \\ * t aFti ° le reports « tl] dios 
newly purchased portions of the principal commei^i ZZl'TT* and ° f 
sylvania, together with a description of methods of analvlis ‘ 1,1 l>mm - 

Farm buildings, bow to build them, W E Fnrnr 
Author, 1916 , pp. 63, figs. 159 ).— This ■« n » My, Iowa: 

iatended for the farmer and rural contra'ctoT «wita- , T t,CaI 1 " fl,rm “ tion 
seaeral farm barns, hog houses, cribs and granaries mn Dm- < ? ,t,stru '- ,c ] on o£ 
homes, miscellaneous farm buildings, and handy devices es ' fcnees ' 

Community hog houses, J. B. Davidson- t‘ ir ,, 7 
{Iowa Sta. Bui 166 (1916), pp. 406-iili fy s JtiTV’?, 11 " ' KitSER 
the essential features of an ideal hog house'and 'the rnlvs' i ft em ’ lllW:,a ' s 
rantages of the community type of hov house on 1 1 Jnta 8*» and disad- 
construction of two suec^sf'd tvnes of 1 “ft**® 11 * 8 uni ‘ '“»*»» the 
“Iowa sunlit community hog house" and thJ"™'^ 1 ! h ° S houscs ’ nanwl . v - the 
The distinguishing feature of the 1,1 L, “ft W. 
location of the windows In the roof thus fio ni ln' T"" ^' ll0 " sl! llrp th ° 
«f the house, and low walls , 4 “ 1 ,^ Z o ^ h SUn " ffl ‘ t *° 8,1 »«* 
The distinguishing feature ofthll ft ° f ' edudn ” 0081 » f Construction. 

m S P1 TTS hy KTVarrt an<1 Duvl ' ! * ou d<,:,lt " mi »»»«• «-* 

the ft" ntry home - M - K - SXYD “ <“•«*»• ««'<• CM, Dept. 
•Wsof hrm wf lrT ■ m 27 •- T,lis bu " e,Ul < b '"* " bb the sanitary 
water S ,^X ’ Vwm * Uoa o£ "WU* and small 

spring an/lrn' 6 i° i0,lrc0 ’ fami watpr supplies are divided into rain, surface 
Mlertion offt-ftl "T'*'. T '’ C prtV " ,,lion;,r> ' stat( ' ,n< ’ nts regarding the 
from pollution fir ftp ?”** " K ghm ' V,th refm>ncc “> » bp p afe distance 
without anv w-eii.iefi | ll |I S Sl! ' t<> ’ 1 ,h " f " if Ihc is rcasonabl - T 
distance is frnu ^? efineti chi,niu ' ls fllon " xvhi( * h the water passes, the safety 
ft. below the V° *° 1W ft - above the source of pollution to from 200 to 250 
Below the c UKe ' ^ there are well-defined channels in the earth, no distance 
Water ° f polUltion is 

fte doubtfii? riC flr° n by lnechrtnica l 1111(1 chemical treatment is discussed and 
Sllla U sand gj/ 1 sn,a ^ f flu<, et tilters pointed out. With reference to 

stouid not be ^ 18 s ^ atctJ t,mt “the sand layer, at the time of construction, 
ess than about 3 ft. deep and depths greater than 5 ft. are costly 
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without giving added safety. The water should be kept at a depth of 1 * 
or more over the top of the sand so that the surface of the sand will not 
disturbed by any possible currents from the entering water or from 0 thp> 
sources. . . . The best results are obtained by using for the filter sand a ^ 
that will pass through a screen having about 20 meshes to the inch, and \vjj} 
not pass a screen having 50 meshes to the inch. . . . The rate of operation 
should be about 50 gals, per square foot per day.” Chemical treatment by nse 
of calcium hypochlorite and quicklime is also described. 

The discussion of water supply systems includes descriptions of centriftnd 
plunger, and air-lift pumps and hydraulic rams. It is concluded that ° ,; jf 
pumping is done by hand from a well of any considerable depth, the cylinder 
must be of small diameter and the discharge will he correspondingly sm-tii 
Even when a windmill is used in direct connection with a pump, it j* 
to use a cylinder of small diameter so that the mill will pump with lidit 
winds (8 to 12 miles per hour). But when a gasoline engine or an electrir- 
motor is used the power is supplied at a constant rate and the pump should 
be selected to use this power. This allows the selection of a pump with larger 
cylinder and consequently less time is required to do the pumping.” 

Cost data are also included. 

House heating, J. L. Mowry (t/nii:. il/inn., Dept. Agr.< Ext. Bui, (j 10 
pp. 15. figs. 21 ). —This pamphlet deals with the general proposition of ftou^ 
heating and describes the stove, hot-air, liot-water, and combination lu>t-watcr 
and hot-air systems, giving hints on installation and automatic control. 

RURAL ECONOMICS. 

Rural economy in New England at the beginning of the nineteenth cen- 
tury, V*. W. B i dwelt, t Trans. Conn. Acad. Arts and Sci„ 20 [1010), jap. 

599 ). — The author has classified the changes in the rural economy in New Eng- 
land into three periods as follows: 

'*(1) The period of self-sufficient economy, which had existed since the 
settlement of the country, reaching the highest point of its development at 
the beginning of the nineteenth century, a period in which the characteristic 
features of rural economy were the absence of any market for if. nr, pmuia 1 
and the consequent dependence of each town and, to a large extent, of e:i<rh 
household, even, on its own resources for the satisfaction of its wants; (2) t!m 
period of transition to commercial agriculture, under the stimulus accorded l 1 ? 
the rise of manufacturing enterprises in inland towns and villages ami toe 
consequent demand for food and raw materials on the part of the neulj ra fl 
nonagricultural population, the years Included in this period being Wp!® 
mutely the two generations from 1810 down to the dose of the 
and (3) the period of decadence of New’ England agriculture, extending fmu 
the close of the Civil War to the end of the nineteenth century, a period in ulm.« 
the increasing pressure of Western competition caused the abandonment u 
large numbers of New England farms and a decline in both the qijantny 
quality of the rural population.” ^ 

The author presents a survey of the rural economic conditions in - a . ' 
setts, Connecticut, and Rhode Island at the close of the first period ura <•* ^ 
following chapter headings: The inland towns and their village f j, t , 
coast and river towns, commercial relations of southern New bugling 
Southern States and the West Indies, internal trade and the tl,u y^ jB j au j 
system, the agricultural industry, and homo and community life in 
town. A brief bibliography is appended. 
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A rural survey of Morgan County, Missouri, W. L. Nelson an „ M ,r 
Wiiten < Missouri Bi. Agr. Mo. Bui, 14 («ig), No _ t 
bulletin summarizes replies received from publlc-school teachers and ’hn,^ 
relative to farming conditions within the countv, the condition 
schools, farmhouses, and the types of farming and of other rural in<t*L 
[Farming and farm labor conditions in North Carolina] (Ann Z n c ,„ 
Labor and Print. N. C., 29 (1915), pp. 16-29 ). -These naves Yv.lY. , 

condition of the land, tendencies regarding the size of farms and dfvcrJSom 

zt 1 :: “ «>* - - — 

List of farms for sale, 1915 ( Hartford , Conn.: Bi. Agr 1915 no 151 6 
17 ).— This bulletin brings up to date for 1915 the list previously noted’ fE V R 
32, p. 390) of farms for sale in Connecticut. ‘ ’ 

Farms for sale or rent in New York, 1916, C. IV. I..m I0 N (AT. Y Bent A nr 
M. 19 (1916), pp. 425-621 pis. «).-This bulletin brings up to date for iTo 
the list previously noted (K. S. R„ 33, p. 490). 

Pennsylvania farms for sale (Jhpm. Dept. Agr. Bui. 275 (ISffi) ™ IB6 
f).-This bulletin contains a compilation of the farms in Pennsylvania offered 
for sale, and gives a detailed description of the land, buildings water s’uirolv 
and distances from the railroad station, post office, and churches together with 
the price asked. 

Statistics and agriculture, R. Kisdler (Mitt. Dent. Landtc. Cesell, SI (m 6 ) 
Xo. 4, pp. 46-5 ^).— In this article are discussed the various types of statistical 
reports relating to agriculture, methods of reporting, and the goueral tendency 
of agricultural production in Germany as revealed by her agricultural statistics. 

The rural life of Japan (Tokyo, Japan: Bur. Local Affairs , 1914, pp. ///_ 
W, pis, 8), This book contains a number of typical instances illustrating the 
industrial and moral spirit of the farming classes and the influence of the 
authorities and leaders in building up an ideal type of rural people. 

Farm contracts between landlord and tenant, W. C. Tichkcor' (Lebanon 
Ofcto; Author, 1916 , pp. XII +2J5). -This book outlines the different types of 
contracts that are in common practice between landlord anil tenant, and the 
subjects of agreement arising in farm lenses and the law pertaining to them. 
~opies of a number of lease contracts are included. 

Amortization methods for farm mortgage loans, L. E. Truesdell and C, W. 
hompso.n ( T. S. Dept. Agr., Office See. Circ. 60 (1916), pp. 12)— This circular 
Ascribes different methods of computing payments of mortgages by the ainor- 
mon plan. Detailed tables are given showing the amount of payment neoes- 
with the variation In interest and length of time for repayment by the 
V{ tnous methods described. 

Farm credit problems in Wisconsin (U T toon«t» St a. Bui. 26S (1916), pp. 32- 
j fig. /).— These pages contain a brief statement concerning the farm credit 
Litigations H Hibbard, the results of which are given in detail in a 
ouJietm previously noted (E. S. R.. 32, p. 892). 

j r ^ ,n ^ ua ^ re P° r t on the working of cooperative societies in the Bombay 
7f4-^ enC ^' ( ^ N,L Rtf- irorfc. Coop. S or. Bow hay Pres., 1914-15, pp. d-f 

^ '“"-^is report continues data previously noted (E. S. It., 32, p. 593.) 
RECK° n ° m ^ C e ^ ect co ^ storage upon the average price of eggs, B. Groks- 
^ RNEK (^ cw y'ork: Joint Com. Cold Storage Warehousemen 
iwi Indus. [1916], pp. 10, pi. H— The authors have summarized their 

fusions as follows : 

sine PGr Ca ^ a con $un 2 ption of eggs at New York has increased largely 
0 aia P le cold storage facilities became available. 

63270°— No. 6—16 7 
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“ Considering differences in tlie quality of the eggs quoted there has been 
considerable advance in wholesale values of fresh-gathered eggs, either rhiri 
the season of flush or of short production, in the period 1900-1910 as compared 
with a similar period before cold storage was available. 

“The average prices of fresh gathered and storage eggs taken together wen 
lower during the season of scarcity in the period since cold storage has been 
available than were the prices for fresh-gathered eggs before cold storage was 
available, notwithstanding a well-known advance In the prices of nearly all 
commodities during the decade, beginning 1900. 

“ Accumulations of eggs in cold storage during the season of excess produc- 
tion are practically exhausted before the next season of flush begins. 

“ The ability to carry eggs in cold storage from the period of greatest pro- 
duction throughout the later period of shortage greatly increases the oppor- 
tunity for profitable production without enhancing the average prices aad 
adds to the food supply.” 

Monthly crop report (17. S. Dept. Apr., Mo. Crop ftp/., 2 (1916), So. g t ^ 
1,9-60. lip. 1) — This number contains the usual data regarding the range of 
prices at important markets, average price paid to producer, and estimated 
farm values on May 15; together with data concerning the acreage in water- 
melons and cantaloups In 1915 and 3910 and the percentage of the crop har- 
vested In each month, the condition on June 1 of the truck crops and the prin- 
cipal agricultural crops, and the estimated annual supply of potatoes in the 
United States. 

A special report on long-staple cottons Is included, indicating that 7.4 per 
cent of the total crop is of loug-staple variety, which in an ordinary season 
amounts to approximately S25,000 bales. According to this report, of the 
cotton produced in the principal cotton-producing States, the following per 
eentages of the total are long-staple varieties: Arizona, 90; Mississippi, 23; 
Missouri, 20; California, 20; Arkansas, 14.4; and Oklahoma, 13.5. There is 
also included a special article by 0. F. Cook on The Now Long-Staple Cottons. 

A recent statement issued by the U. S. Bureau of the Census regarding the 
manufacture of wagons and carriages is cited winch indicates that the num- 
ber of carriages manufactured in 1914 was 34 per cent less than in 1909 and 


the number of wagons 9 per cent less. 

A special inquiry regarding the months in which hogs are slaughtered on 
farms shows that 32.1 per cent are slaughtered in December, 20.3 per cent 
in January, and 19.5 per cent in November; that is, practically 72 per cent of 
the hogs slaughtered on farms are slaughtered during these Ihree monihs. 

Acreage and live stock returns of England and Wales (lid. Apr. awl bish 
erics [London], Apr. Statis., 50 (1915), So. 1. pp. 15). —This report continue 
data previously noted (E. S. It., 33, p. 7S9). ^ 

[Agricultural statistics of Hungary] (Vnffftr. Slat is. Johrh., 04 

U915), pp. 15-119 ). — These pages continue data previously noted (E. S. ■< 0 ■ 

p. 59t»). ^ 99 (jiilli, 

[Agricultural statistics in Switzerland] (S fa fix. .fahrb. SchtU-i*, *0 ^ ^ 
pp. 5f-f>5). —These pages continue data previously noted (E. S. R- 

Agricultural statistics of British India faffs. Ah*. Hrit. India. 1 • ^ R 

1915-11,). PP- 126-185 ).— This report continues data previously noted l 
33, p.295). . „ B Ai ftps 

Statistical returns of crops in Southern Rhodesia, 1914- . * ' ^ }jese 
Hablkwood (Rhodesia Apr. Jour., IS (1916), No. 1, VP- G^tiievn 
be condition of agriculture 


under crops, 


and B. 

pages contain a general description of the 

Khodesla, together with statistical data showing the ohm with soui^*' 
total yields, the amount of silage, and the area of irrigated lanes, 
of water supply. 
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Export of committee on graduate work in horticulture t r* 

Soc. Uort. Sci., 12 (1915), pp. 7f-S7).-This survev of n ' ° RSET (Proc - 
graduate work in horticulture is divided into three ' l status of 

teaching and research staff, (2) the material eouinmen/ 1 ^ (1) the 
library, orchard, etc., and (3) the product, or type of train in ? 38 laboratoi T> 
The staff is discussed from the standpoint of trainin-, r* T™' 
specialization. A table comparing the formal degrees 77" f tlme ’ and 
a-orkers of 1915 with those of 1905 shows that there is » 11 th * h< ! rtlcHl ‘' ,ral 
the group of associates in the 10-year period a rpi^n tlceablc inor ^ase in 
the number of horticultural workers holding no’ degree andffi ims *“ 

larger number of workers with only a bachelor's degree Ann! ", "|' anvely 
l».ring the formal degrees of the horticultural staff in 16 of ml, b ’ °° ra ‘ 
tions giving graduate work in horticulture with -°\. tie arger institll ‘ 

partmeut of chemistry, eai.s attZZ to d *- 
chemistry group of the rank of instructor and assistant h w orkm ln ®e 
crees, and the larger number of heads of departments wttwh® * dvan «*i de ' 
gree, suggesting the probable iniluenee of this advanced doctorote (1t " 

ards of undergraduate as well as graduate instruction a 1 ? 8 ’ lp ° n the stand - 
ship. The committee considers spLia, Elation a ZZT le ” ( "‘ r 

„f Increasing efficiency in the sta77 weM as givIna ! tl , meaDS 

The exchange arrangement betweeu Cornell and wiscnn*- R r . frmlow of time - 
cooperative arrangement between an<1 th “ 

Virginia University and the department of plant nhveT” T ° f 0,8 West 
Of Chicago are mentioned as among significant recent 'mowin'* f“ ' Wnlvwwitj- 
iag instructors a broader experience and viewpoint *' °" ard glv ’ 

The investigation of the product, or tvoe of tr.ioin. . 
that there are 9 institutions offering work in horticulture lMdiuTtafte^ 
degree and approximately 20 scheduling wort- for u,» „ , ■ ! 8 to h dwtor s 
required is uniformly one veni res idonl ri ,, T * degW ' Thetlmi ' 
Mtme 

ktwfti 10 \f nernll * v rLHlu,mb At present time there are re* 

Jersey' colleoes o'"!! Pennsy,vani «- VIr Pint.n. Massachusetts, or 

"•to* to Wricoitw to 0 m r,nT ,M * “ r° ,0S> ' "* * d,0,,Btal iD 13 'Mi- 
la Plant breeding in s In'i - , ‘ P( “ ' Slnlenl " B in 5 ' in fl >"inilture in 6. and 
Inthe last t “ 1 ** m " mt * " l,rk «■«■* research. 

States only being r ' 1 ?' ,U> **” 84 ,l "’ ses m horticulture submitted, 19 
n,eh am for theTw" •, A " a,,a,ysis practical, y ai! of 

WBology 10 under oi‘ "/I s ' oauv ' Shows that 51 could be classified under 
agfa'lng. Ne J h . f„ a “5 * 4ro< | ,li "«- 4 und< “ r olericulture, and 1 under landscape 
'Ups or fellowship ° f 1 "* lns,l,utions offering graduate work haye assistant- 
in «'* department of's"'''!"" f "''° Un,s from Jl "° *» »•«» a year, available 

iw th the principles f h( ' r :" " lr< ' Extr »« s f ™« letters are included setling 
Report of 7 . mo,vo<l ,n vMdenep credit for graduate assistants. 

11 <««) w> oT'of ° n floriculture ' "■ A. Wnira (ft w. Soc. Uort, Sri., 
kt,t « facilities i J >-~ne committee reports as to (l) the provision of 
i!Q(1 Indiana .^ cb,ng flori ™lturo, including new ranges at the Ohio 

ersit es and the town College, and extensive additions to 
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glass-house areas for teaching at the Illinois and Cornell universities, (2) the 
strengthening of courses and the marked improvement in the nature of the 
work given, and (3) the publication by the chairman of the committee of * 
text entitled Principles of Floriculture to meet the needs of smaller institutions 
where only a general course in floriculture is given in connection with other 
horticultural courses. 

In institutions where there are special courses in floriculture the committee 
considers the lecture system, supplemented by required outside reading, the 
best method of instruction. It emphasizes the importance of requiring s t u . 
dents intending to specialize first to have a knowledge of chemistry, soils, and 
fertilizers, and also botany in all its phases, especially in plant physiology and 
pathology. It considers business training an essential and a certain amount of 
farm practice as leading to greater efficiency, and Is of the opinion that prac- 
tical experience in floriculture can be secured nowhere better than in an up-to- 
date commercial range under the supervision of a broad-minded practical iiori- 
culturist. 

Organization and methods for pomology extension work, R. W. Rees IPm. 
Soc. Hart. Sci., 12 (1915), pp. 63-68).— The author outlines the development of 
pomology extension work and methods that have proved successful at the 
Massachusetts College. He believes that the “principle of close relationship 
and mutual understanding between the extension service, the experiment sta- 
tion, and the college is necessary for successful development. All extension 
work should be outlined in form of definite projects so efforts may be concen- 
trated on the most essential problems. With the rapid development of the 
agricultural county farm bureaus the extension work in each county should 
be conducted in cooperation with the agricultural agents. In counties which 
have a pomologist, the work should be largely carried on by him under general 
supervision of the extension poraoiogist at the college." j 

Agricultural instruction in Prussia, E. Vital (Wiener Landw, Ztg., 6$ 
(1915), Nos. 93 , p. 688 ; 94, pp. 693 , 694)-— This is a review of the developing J 
and present status of agricultural instruction In Prussia. 

Yearbook of the Department of Agriculture, Industries, and Commerce 
the Dutch East Indies, 1914 ( Jaarb . Dept. landb. Nijv. en Handel Vederit n 
Indie, 1914, pp. VI -{-SSI, pis. 16).— This is a report of the Department of A? 
culture, Industries, and Commerce, including its activities in promoting si? 
cultural instruction and research in 1914, in the Dutch East ladies. 

Preliminary suggestions for agriculture, domestic science, and mam 
training for elementary grades and high schools (Des Moines: Dept. Pi 
Instr.. 1915 , 2. ed„ pp, 21) .—This bulletin outlines the minimum requiwmw 
of the Iowa law as to the amount of agriculture, domestic science, and imm 
training that must be taught, the grades in which the subjects shall be i'f& n 
the teaching force needed, the preparation in these subjects required of tae.* 
and the special rooms, apparatus, and equipment necessary. 

Helps for teachers of agriculture, January-April (Dept. Pub. Dinh- U n( - 
BA. Pubs., Bui. 12 (1915), pp. SO).— This portion of the bulletin outlines 
second four mouths' work in soils and poultry, horticulture and daiij^ 'j 
animal husbandry and farm crops, continuing previous work (E. s> 
p 597). jjj, 

Correspondence courses in agriculture for teachers. Course I, f* iin i 
and soils (Corresp. Courses Teachers [ loica], Apr. At t. Dept., Course > j 
Plants and Moils, Assigns. 5, pp. 21, figs. 15; 6, pp. 23, figs- 8; 1, VV- 
8, pp. 22, figs. 1; 9, pp. 23, figs. 4; JO, pp. 24, figs. 4; J/, pp. 24, fig *-’ Vl 
24 , figs. 9; JS. pp. 24 , figs. 9; H, pp. 24 . fig. 1; 15, pp. 28, figs- *4; 1 ■ 1 
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23; 17, PP< 75, jfa, 7; 15, pp. 2J, #0. 7).— These bulletins comprise lessons, 
spared for the purpose of giving teachers in the rural and graded schools of 
Iowa a sufficient knowledge of agriculture to meet the requirements of the 
tool law and of supplying outlines showing what to teach and how the 
material can best he presented. The lessons deal with the cultivation, history, 
distribution, improvement, varieties, etc., of the principal grain crops, the 
cultivation of potatoes, the home garden, fruit growing, trees on the farm, plan- 
ning and planting the farmstead, legumes, forage crops, plant diseases and 
injurious and beneficial insects, weeds, fertilizers, and crop rotations. 

Productive farm crops, E. fi. Montgomery (Philadelphia and London: J. li. 
Hppincott Co., 1916, pp. XIX +501, pi. 1 , figs. 205).—' This book was written to 
meet the needs of students having some practical knowledge of crop production 
in agricultural short courses and secondary schools and of beginners in agri- 
cultural colleges. Because of its practical nature it may also be used as a harnly 
reference book for farmers. The author has endeavored to develop the funda- 
mental principles of crop production as demonstrated by practical experience, 
ivallng with the classification, origin, distribution, growth, cultivation, insects 
, !iK ] diseases, harvesting, and utilization of field crops in general as well as of 
individual crops. Practieal exercises and review questions are included in 
each chapter. Data as to local weeds, market grades of hay and straw, and 
grades of grain are appended. 

The small grains, M. A. Cableton {New York: The Macmillan Co ., 1916. pp. 
XXXI I +699, pi. 1 , fins. 185).— This book is intended primarily for instruction 
in colleges and universities, but is also adapted for use in agricultural short 
courses, in academies and high schools, and by farmers and general readers. 
After a brief discussion of the fundamental principles of plant structure and 
nutrition, as related to cereals, the four principal cereals are treated separately 
ind from the Individual plant standpoint as to their origin, characteristics, 
classification, varieties, selection, and hybridization. Then, to avoid duplica- 
tion, these cereals are treated together with reference to the further subjects 
df soil and climatic relations, acclimatization, cultivation, irrigation, weeds, 
insect and fungus pests, and uses. Buckwheat and rice, being botanicallj dif- 
ferent from the four cereals referred to. are treated separately as to all topics. 
An extended bibliography is appended. 

Com and cotton, edited by C. A. McMurry (Peabody Col. Bui.. 1 (1915), No. 

I pp. 48) —This pamphlet contains studies of the history, production, improve- 
ment. and uses of corn and cotton, the marketing and manufacture of the latter, 
fowpetition in the manufacture of cotton goods, and references to literature on 
these subjects. The pamphlet is designed for the use of teachers and includes 
wcgestlons on methods, but is simple enough to be used by children as a text. 
Weeds, L G. Atherton (Normal Teacher [Uadi. 'ton. 8. Dale.], 5 (1915). No. 6. 
ip. 8/, f\y%. /J).— This is a suggestive outline for flu* use of teachers in the 
"traduction of the study of weeds in rural and village schools, 
laboratory manual in general microbiology. \Y. Gk.txer et at. (New York: 
M ii Wiky and Bon*. 19UI pp. AT/ +4/5. jd. 1. figs. 371— This laboratory guide 
Abased on the work of instructors at the Michigan College for over a decade 
consists of three parts. Tim purpose of part 1 is primarily to give a work- 
»? knowledge of laboratory methods used in the study of microorganisms, 
® ( Ads, yeasts, and bacteria being taken up in the order of their comparative 
Me and studied as to their Identification by morphological and cultural 
Methods; part 2 consists of exercises demonstrating the \ arioi^ physiologit al 
Cities of micro-organisms ; and part 3 deals with applied microbiology. An 
Thpendix contains an outline for the study of microbiology, data on media, 
potions, stains, etc., and a list of text and reference books. 
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Instructions for collecting and preserving valuable Lepidoptera for scien- 
tiflc purposes, J. Sinclair (Los Angeles , Cal.: Author, 1916, pp. 80, figs. 

The instructions, given in simple language and avoiding technical terms, arc 
followed by cuts and descriptions of valuable butterflies and moths, as well 
of a number of common ones which are very similar to them in appearance. 

Poultry study for schools, J. W. Hungate (Dept. Agr . State Normal Scftoo/ 
[Cheney, Wash.], Bui. A, No. 5 {1916), pp. 19, figs. 7). — The author discusses 
the value of poultry study, poultry growing as a school project, teaching pouHrv 
raising to school children through clubs, poultry enemies, and the prevention of 
diseases, and outlines 12 exercises. A list of reference books is added. 

Outlines in home economics, Neale S. Knowles {Dept. Pub. Imtr. Iomi 
Circ . 4 {1915), pp. 95, pis. 6, figs. S) .—The author outlines a half-year course, 
consisting of 90 lessons, in home economics for high schools. Five periods a 
week are to be devoted to the work, viz, two lecture periods and one sewin' 
period of 45 minutes each, and at least two laboratory periods of 90 minut* 
each. Lists of individual and class equipment and references to literature 'fir 
included. 

Outline of domestic art work for the high school with bibliography 
Martha Patterson {Ala. Girls Tech. Inst. Bui., n. ser.. No. SI {1915), pp. 3j).-- 
These outlines in domestic art work are not intended as a course of study, bu 
simply to furnish classified topics of fundamental work from which courses cai 
be organized. Extended annotated bibliographies on domestic art and domesti< 
science, the latter compiled by Louisa J. Keys, are included, together with list, 
of illustrative material and its sources. 

Home projects for agriculture and home economics, Mrs. E. M. Barret 
{Texas Dept . Agr. Bui. 47 [1916], pp. 32 )—' This bulletin contains programs 
rules, and regulations for and contests in a number of home projects, rules o 
the home credit system, a constitution and by-laws for the junior farmers’ in 
stitute, and a list of free bulletins to be used In home project work. 

Course • school-home projects, 1916 {Chicago: Co. Supt. Schools, 1916, pp 
]• 5 ). — This pamphlet gives general directions for school-home project work, am 
outlines courses in field and garden, business, cooking and sewing, poultry 
music, and cow testing school -home pi ejects for the pupils over 10 years of agf 
in the public schools of (look County, 111., all of whom now take a course ii 
school-home projects as a part of their regular school work. 

A first book of school gardening, A. Logan (London; Macmillan and Co. 
Ltd., 1915 , pp. VII+151, figs. 58) —The aim of this book Is to instruct pnpils 
between the ages of 12 and 16 in the fundamental principles of soil manaae- 
ment and plant growth and to provide practical instruction through the 
garden. Rev lew. questions and practical exercises arc added to each chapter 

■School gardens {Agr. Gaz. Canada, S {1916), No. 2, pp. 158-176, figs. 10-^ 
Brief reports are given on the progress of school and home garden ^ ’ 
the Provinces of Nova Scotia, Quebec, Ontario, Manitoba, Saskatchewan, 
herta, and British Columbia. a 

School fairs {Agr. Gaz. Canada, S {1916), No. 1, pp. 77-88, figs. _ 

Is a series of reports on the progress of the school-fair movement in the 
inces of Nova Scotia, Quebec, Ontario, Manitoba, Saskatchewan, Alberta, 
British Columbia. 

MISCELLANEOUS. 

Twenty-sixth Annual Report of Arizona Station, 1915 {Arizona 
1915, pp. 505-581 , pi. 1, figs. 12 ).- This contains the organization list, an a 
istrative report by the director on the work and publications of the s < 



19161 


MISCELLANEOUS. 


595 


financial statement for the fiscal year ended June 30, 1915, and departmental 
reports, the experimental features of which are for the most part abstracted 
elsewhere in this issue. A brief report on the work and expenditures of the 
college of agriculture is appended. 

Report of Hawaii Station, 1915 {Hawaii Sta, lipt, 1915 , pp. 73, pis. .9) — 
This contains the organization list, a summary by the agronomist in charge 
lt8 to the work of the year, and reports of the departments of horticulture, 
entomology, chemistry, and agronomy, the extension division, and the Glen- 
wod substation. The experimental work recorded is for the most part 
abstracted elsewhere in this issue, as is also a special report of horticultural 
observations In Porto Rico, Cuba, and Florida. 

Thirty-eighth Annual Report of North Carolina Station, 1915 {North 
Carolina Sta. Rpt. 1915, pp. 5-43+111, figs. 23). — This contains the organization 
(j g f a report of the director and heads of departments, a financial statement 
for the fiscal year ended June SO, 1915, and reprints of Bulletins 228-231, 
previously noted. 

Report of the Hood River, Oregon, Branch Experiment Station, 1915 
( Oregon Sta Rpt. Hood River Sta., 1915, pp. Gl, pi. 1, figs. report is 

„jyco of the work of the year, the experimental features recorded being for the 
most part abstracted elsewhere in this issue. 

Annual Report of Pennsylvania Station, 1914 {Pennsylvania Sta. Rpt. 
ml, pp* Pl*> 73).— This contains the organization list, a financial state- 
ment for the fiscal year ended June 30, 1914, a report of the director on the 
work and publications of the station duriug the year, departmental reports, 
many special articles abstracted elsewhere in this issue, and reprints of Bul- 
letins 128 and 133, previously noted. 

Report of the director, 1915, H. L. Risskm, (IVurcmiffiJi Sta. Rul. 268 (191b), 
Dp. 82, figs. 41 ). — This contains the organization list, a report of the work of the 
station during the year, portions of which are abstracted elsewhere in this issue, 
brief summaries of the publications of the year, and a financial statement for 
tie federal funds for the fiscal year ended June 30, 1915. 

Monthly Bulletin of the Ohio Agricultural Experiment Station (Mo. Jin!. 
Ohio Sta., t (1916), Nos. 6\ pp. 161-192, figs. 6 ; 7, pp. 193-22+ figs. 11) ~ These 
numbers contain, in addition to several articles abstracted elsewhere in this 
issue, the following : 

1 Vo. 6 — Variety t\ Simple Rations for Laying Hens, by W. J. Buss, an ex- 
tract from Bulletin 201 (E. S. R., 35, p, 171) ; Potato Insurance, by D, C. Bab- 
cock; and The Mineral Requirements of the Milch Cow. hy E. B. Forbes, an ex- 
tract from Bulletin 295 (K. S. R., 35, p. 481). 

•Vo. 7.— Variety Tests of Wheat, hy C. U. Williams, an extract from Bulletin 
-9S (see p. 534) ; and Forage Crops for Swine, by IV. I.. Robison, adapted from 
Bulletins 242 and 2GS (K. 8. R., 28, \\ -HIS : 31. p. SOSL 
In memoriam: Eugene Woldemar Hilgard (licrkvlca, Cal: i. air. Cal. Press. 
W«,pp, 50, pis. 2 ). — This includes the addresses at the memorial services held 
a t the University of California, January 80, 1910: a reprint of an editorial from 
ftperimcHt Station Record (E. S. It., 34, p. 301); and a bibliography of 
^ Hilgard's publications. 
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Arizona University. — Stanley F. Morse, superintendent of the extension serv- 
ice, has resigned to become superintendent of a large commercial guayule 
plantation near Tucson. 

Delaware College and Station, — M. L. Nichols has been appointed assistant 
professor of agronomy and assistant agronomist, vice W. A. Lintner whose 
resignation has been previously noted. 

Georgia Station. — The building of two additional offices and laboratories to 
house the agronomist and assistant chemist has been authorized. The work 
is to be begun at once, as well as other improvements in the buildings and 
grounds. 

Director R. J. H. DeLoaeh resigned November 1 to organize and direct a 
bureau of research and education connected with a commercial concern in 
Chicago. James D. Price, State Commissioner of Agriculture, lias been ap- 
pointed director beginning January 1, 1017. H. P. Stuclcey will be acting 
director until that time. 

Idaho University and Station. — Two new silos have been completed for test- 
ing new crops in feeding cattle and sheep, making five in use. In addition. 
13 wood stave silos of I ton capacity are to be devoted to a study of the fer- 
mentation processes of silage and of the use of crops other than corn. 

Julius K. Nordby has been appointed instructor in animal husbandry ati<l 
farm superintendent. 

Illinois University and Station. — W. I. Brockson has been appointed assistant 
in crop production. 

Purdue University and Station. — R. S. Stephenson has been appointed instruc- 
tor in animal husbandry and W. B. Kruc k and J. B. Mackey assistants in 
animal husbandry in the college of agriculture, and George Cross assistant in 
animal husbandry in the station. Charles S. Brewster has been appointed 
instructor in poultry husbandry. P. S. Richey has succeeded l*. E, Thompson, 
resigned, as assistant in animal husbandry. 

Kentucky University and Station. — Dr. J, II. Kastle, dean of the college Oi 
agriculture and director of the station, died September 24 after a brief libi^v. 

Dr. Kastle was born January 25. 1SC4. at Lexington, Ky., and was graduated 
from the Kentucky State College in 1SS-1. He received the master’s degree two 
years later from the same institution, and in 188$ that of I'll. D. from John- 
Hopkins University. ITe then returned to Lexington as professor of dienn-'b j ■ 
serving in this capacity for 17 years. In 1905 he became chief of the di\ ^ u 
of chemistry in the Hygienic Laboratory of the U. S. Funlic Health anti 
Hospital Service, and from 1909 to 1911 served as professor of chemistry m 


the University of Virginia. 

Dr. Kastle was appointed research chemist in the Kentucky Station in ^ 1 
and upon the death of Dean Soovell the following year succeeded him a* 
and director. lie was a member of the American Chemical Society, the ^ 
of Biological Chemists, the American Physiological Society, and the ^ 
of Chemical Industry, and the author of a long list of publications, ( 

biological and physiological chemistry. When taken sick he was P 1 '!^ ^ r j 
paper on The Relations of the Kxperimont Station to Regulator} 0 b j 
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the November meeting of the Association of American Agricultural Colleges 
and Experiment Stations, He was a man of broad vision, marked originality, 

dear thinking, and hud rendered distinguished service in the fields of 
research, education, and administration. 

(jeopge Roberts, head of the department of agronomy, has been, appointed 
acting dean of the college of agriculture and Dr. A. M. Peter acting director 
of the station. 

The department of home economics was separated in September from the col- 
lege of agriculture as the college of home economics, with Mary E. Sweeny as 
dean. James Wright Wesson has been appointed assistant, in agricultural 
economics and G. M. Roach inspector in the food and drug department, both 
appointments taking effect in September. 

Missouri Station,— F. L. Bentley has resigned as assistant in animal hus- 
bandry to become instructor in animal husbandry at the Pennsylvania College, 
and has been succeeded by C. W. Sheppard, a 1916 graduate of the college of 
agriculture. 

Nebraska University and Station. — H, E. Vasey, assistant professor of agri- 
cultural botany and assistant agricultural botanist resigned September 1 to 
become Instructor Id botany at the Colorado College and assistant botanist in 
that station. 

New Hampshire College.—- J. M. Fuller, head of the dairy department of the 
Oklahoma College and Station, has been appointed professor of dairying, vice 
F. Rasmussen, resigned to accept a similar position at the Pennsylvania Col- 
lege. Miss Helen Knowlton, of Cornell University, has been appointed pro- 
fessor of home economics and dean of women. 

Ohio State University and Station.— William R. Lazenby, associated with the 
university since 18S1 and one of the pioneer educators in horticulture, died 
September 15, at the age of 6G years. Professor Lazenby was graduated from 
Cornell University in 1874 and served there as instructor in horticulture and 
botany until 1878, and as assistant professor until 1881. At Ohio he was pro- 
fessor of botany and horticulture until 1892, then professor of horticulture and 
forestry until 1909, and since that date professor of forestry. 

Professor Lazenby was also one of the founders of the Ohio Station, serving 
as its first director from 1882 to ISSo, and then as vice director until his re- 
moval to Wooster in 1888, He was a member of a large number of scientific 
organizations, among them the American Association for the Advancement of 
Science, of which he was a fellow and vice-president in 1896; the Society for 
the Promotion of Agricultural Science, of which he was secretary from 1SSG 
to 1891 and president from 1895 to 1897 ; the American Forestry Association ; 
and the American Fomologicnl Society, of which he had been vice-president for 
several years. 

Arthur Huisken has been appointed assistant in soils in the station. 

Fort© Rico Insular Station.— R. 0. Rose has been appointed assistant path- 
’teist beginning September 14. 

Vermont University.— M. C. Wilson has resigned as farm management demon- 
slf #tor of New Hampshire ami Vermont to become state leader of county 
in x ew Hampshire. He has boon succeeded by Walter G. Tubbs, a 1916 
graduate of Cornell University, who will give his entire time to work in 
Vermont. 

Virginia. Truck Station— J. T. Rosa, instructor in truck crops at the Iowa 
has been appointed assistant horticulturist beginning October 1. 

Honduras Experimental Station —A tract of laud owned by the State on the 
^rretara del Sur, about five miles from Tegucigalpa, is being developed for 
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experimental purposes. The buildings are being remodeled and it is hope ! 
eventually to maintain a complete experiment station and agricultural school 
The work at present under way is largely of a preliminary nature with various 
crops. 

Federal Agricultural Legislation.— In addition to the legislation alreudv 
noted (E. S. R., 35, pp. 101, 200, and 301) a number of other provisions of 
agricultural and educational interest were adopted at the opening session of 
the Sixty-fourth Congress. 

The act making appropriations for the support of the army establishes a 
council of National Defense consisting of the Secretaries of War, Navy, Inte- 
rior, Agriculture, Commerce, and Labor. This council is to supervise and 
direct investigations and make recommendations, not only as to purely mil 
itary measures but as to the increase of domestic production of articles and 
materials essential to the support of armies and of the people during an inter- 
ruption of foreign commerce and similar matters. It is also to nominate to 
the President for his appointment an advisory commission of not more than 
seven persons, eacli of whom has special knowledge of some industry, public 
utility, or the development of some national resource. An appropriation of 
$200,000 is provided for experimental work undertaken by the council, the 
advisory commission, or subordinate bodies, for carrying on the work provided. 

A section in the National Defense Act of June 3, 1916, provides that soldiers 
in active service shall hereafter be given opportunity to receive instruction 
along vocational lines. Civilian teachers may be employed to aid the army 
officers in giving this instruction, which may include training in agriculture. 

Under a provision in the Indian appropriation act, a farmer or expert farmer 
appointed in the Indian Service after January 1, 1917, and receiving at least 
$50 per month, must procure certificates of competency showing that he is a 
farmer of actual experience and qualified to instruct others in the art of prac- 
tical agriculture. These certificates are to be issued by the president or dear 
of the agricultural college of the State in which his services are to be ren- 
dered or by the corresponding official of the college in an adjoining State. 

The Postmaster General is authorized in the appropriation act for the sun- 
f K)rt of his Department to conduct experiments in three or more communities 
tor the purpose of determining the most practical means of extending the 
operations of the. parcel post in promoting the marketing of products and 
farthering direct transactions between producers and consumers. An appro- 
priation of $10,000 is made for this purpose. 

A law which establishes standards for the so-called Climax baskets for grapes 
and other fruits and vegetables and for other types of baskets and containers 
used for small fruits, berries, and vegetables becomes effective November 1, 
1917. Standards of 2, 4, and 12 quarts dry measure are provided for the 
Climax or “ grape " baskets, while other containers are restricted in size i<. 
} pint, 1 pint, 1 quart, and multiples of 1 quart dry measure. Penally 
are prescribed for shipments in interstate commerce which do not conform • 
these requirements. The Secretary of Agriculture is to establish rule* 
regulations and to examine containers to determine their compliance w 
the act. „ . jq- 

A standard “ large barrel ” of 2S0 pounds net and a “ small barrel o ^ 
pounds net are established for lime. All lime handled in interstate coin ^^ 
in barrels must be packed in barrels of these sizes or a fractional par o ^ ^ 
small barrel. Rules and regulations are to be prescribed by the ® urea '. (] ^ 
Standards and approved by the Secretary of Commerce. Penalties are 
for violations, beginning January 1, 1917, 
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Military legislation Affecting the Land-grant Colleges .—Under the National 
Defense Act, the President is authorized to establish and maintain reserve offi- 
cers’ training corps at certain civil educational institutions. Universities and 
colleges requiring four years of collegiate study for a degree anrl at which 
instruction in military tactics Is provided under the Morrill Act are grouped 
under what is known as the senior division of this corps, and each state insti- 
tution may constitute one or more units of the corps if enrolling under military 
instruction at least 100 physically fit mate students. 

The Secretary of War is authorized to prescribe a course of theoretical and 
practical training for the units of the corps, this to include senior instruction 
and an average of at least three hours per week per year for the entire course, 
provision is made whereby additional officers, noncommissioned officers, and 
enlisted men may be detailed from the regular army for service at these insti- 
tutions, animals, arms, uniforms, equipment, and transportation may be sup- 
plied as needed, and field camps may be maintained. 

Members of the corps who have completed two academic years of service and 
care to continue the course may be supplied by the United States with commu- 
tation of subsistence for the remainder of their course. Graduates up to a total 
of 50,000. who agree to serve at least ten years as reserve officers, may bo so 
appointed, and any reserve officer thus appointed roay be commissioned as a 
temporary second lieutenant of the regular army for not to exceed six months 
with pay of $100 per month and the usual allowances. Graduates between 21 
and 27 years of age who, prior to the passage of the act, have received the 
requisite training may also be appointed temporary second lieutenants and 
reserve officers. 

Another law increases the number of cadets at the U. S. Military Academy. 
This law provides that 20 cadets are hereafter to be appointed by the President 
from the honor graduates of educational institutions having officers of the 
regular army detailed as professors of military science and tactics under the 
existing law, 

A third act provides for the issue of Government supplies to these institutions 
for the establishment and maintenance of military instruction camps. 

National Research Council. — Following a request from President Wilson, the 
National Academy of Sciences has organized a National Research Council. The 
purpose In view is stated to be to bring into cooperation existing governmental, 
educational, industrial, and other research organizations, with the object of 
encouraging the investigation of natural phenomena, the increased use of sci- 
entific research in the development of American industries, the employment of 
scientific methods in strengthening ihe national defense, and such other appli- 
cations of science as will promote the national security and welfare.” 

The membership is to include American investigators and engineers, repre- 
seuting the army and navy, the various scientific bureaus of the Departments 
the Smithsonian Institution, educational institutions ami research endow- 
and the research divisions of industrial and manufacturing establish- 
es. Dr. George E. Hale, director of the Mt. Wilson Solar Observatory, has 
^ chosen chairman, and Dr. Raymond Pearl, of the Maine Experiment Sta- 
a member of the executive committee. Committees have also been ap- 
pointed research in educational institutions, the promotion of industrial 
Research, and a national census of research. 

Agricultural Education and the European War —According to a statement m 
^London Times, Mr. F. D. Aeland, secretary of the British Board of Agri- 
^Iture and Fisheries, recently stated in the House of Gammons that the 
of agricultural education had been retarded by the war, but that 
Popularity of agricultural education had undoubtedly increased and that 
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there had been real progress in the use made by farmers of the facilities offered. 
He “sincerely believed that no previous expenditure of money had helped us in 
this war more than that which had been spent in agricultural education.” 

Necrology.— Dr. Albert J. Cook, State Horticultural Commissioner of Cali- 
fornia since 1911, died September 29 at the age of 74 years. Dr, Cook was an 
early graduate of the Michigan Agricultural College, receiving the bachelor's 
degree in 1862 and the master’s degree in 1864, as well as that of doctor of 
science In 19015. He also studied at Harvard University in 1867 and 1868. 

Dr. Cook began his long career at the Michigan College in 1867 as instructor 
in mathematics. From 1868 to 1893 he was professor of zoology and entomology, 
as well as curator of the museum from 1875 to 1893 and entomologist in the 
Michigan Station from 1888 to 1891. He was professor of biology in Pomona 
College from 1893 to 1911. He had also been actively engaged in farmers' insti- 
tute work in both Michigan and California and in the formation of organizn- 
lions of citrus growers. He was an early experimenter with insecticides, nota- 
bly kerosene emulsion in 1877 and the use of arsenltes for the control of the 
codling moth in 1880, and the author of a number of works on bee keeping and 
other agricultural topics. 

Prof. J. A. Fortchinsky. the distinguished Russian entomologist died May 21 
at the age of 68 years. From 1874 to 1894, Professor Portchinsky was scion- 
tific secretary to the Russian Entomological Society, and since 1S94 chief of the 
entomological bureau of the Ministry of Agriculture and chief editor of its 
memoirs. He was the author of 24 memoirs, besides a large number of other 
scientific contributions. He was also the Russian reviewer of the Revieir 
of Applied Entomology. He had traveled extensively over Russia, Caucasia, 
and Turkestan, and collected a mass of materials on the biology of insects. 

Foster E. L. Beal, assistant biologist of the U. S. Department of Agriculture 
from 1891 to 1901 and subsequently economic ornithologist of the Bureau of 
Biological Survey, died October 1 at the age of 76 years. Professor Beal was a 
native of Massachusetts and a graduate of the Massachusetts Institute of 
Technology in 1871. He had specialized in economic ornithology and was the 
author of numerous publications cn the subject. 

New Journals. — Verslagen en Mededcctingen -can de Directie ran 1 1m 
Landbouv is being published by the Department of Agriculture, Industry, and 
Commerce of the Netherlands. The initial number contains a history of the 
appropriations for agriculture in the Netherlands since 1798, an account 
the Netherlands cattle trade with foreign countries, a report on agriculture 
in Great Britain and Ireland and their trade in agricultural products, imu a 
list of the publications of the department from 1904 to 1915. 

Boletim Fluminense de Agricultura e Industria is being published b) t e- 
state of Rio de Janeiro, Brazil, as a means of bringing agricultural informa w 
more directly to the attention of farmers. The principal article in the mi ■ 
number deals with millet. 
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